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itself to those who haye had equal experience in the subject 
with myself. 

The former editions of this work haye been pirated wholesale, 
and in my own defence I must warn thfe gentlemen who ex- 
ercise themselves so wantonly with scissors, that I am not 
disposed to be so patient with them in the ftiture as I have 
been in the past. One monthly work I well remember, extracted 
an entire chapter, and attached to it the name of a dealer in 
toads, who can scarcely write his own name. An expostulatory 
letter to the editor brought me neither private apology nor 
public avowal of the theft Othen have extracted simply 
without acknowledgment, and have appeared very creditably 
as Aquarian philosophers, without chaiging themselves with 
the labour, patience, and expense which I have incurred in 
obtaining a practical knowledge of the subject. Henceforth 
I shall hold to the rights given by the law, and visit the 
plagiarists with a proper reward of their deeds. 
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The mosses of thy fountain still are spnnkled, 
With thy Elysian water-drops: the face 
Of thy cave- guarded spring, with years unwrinkled^ 
Reflects the meek- eyed genius of the place, 
Whose green, wild margin now no more erase 
Art's works J nor must the delicate waters s^eep, 
Pnson'd in marble, bubbhng from the base 
Of the cleft statue, with a gentle leap 
' The nil runs o'er and round Tern, flowers, and ivy creep. 

Byron. 
CHAPTER I. 



HI8T0BY OF THB AQUABIUlf. 
INTBODUCTOBT. 

_ TUDIES of anin^ted nature have been 

pursued with increased ardour and fuocess since the 
establishment of the Aquarium as an invaluaBlfo aid in 
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2 THE FBESH-WATBB AQUARIUM. 

such pursuits. Vast regions of animal and vegetable 
life, the mere existence of which was known to but a 
few of our leading naturalists ten or fifteen years ago, 
are now explored by thousands of patient observers; and 
the wonders of the brook, the river, and the mysterious 
sea have become familiar things among persons of intel- 
ligence and scientific inquiry, who, without the help of 
the Aquarium, must, for lack of leisure and means, have 
remained content with brief technical descriptions con- 
veyed in ponderous books, to the perusal of which there 
would have been no sympathies to attract them. The 
Aquarium created a taste for deep-sea studies, and then 
fed that taste with wholesome truths. By giving delight 
to the eye as a domestic toy, and by stimulating through 
the medium of recreation the spirit of scientific inquiry, 
it has brought subjects of profoundest interest within 
the practical reach of the humblest student of the ways 
of God in Nature. It is the fashion of the age to give 
.a hearty welcome to whatever increases the elegance 
of a home by the introduction of natural objects for 
purposes of adornment and the progress of horticulture: 
the increased demand for horticultural books affords 
evidence as to the healthy growth of domestic life in 
England, of a precisely similar kind to that furnished 
by the increasing popularity of the Aquarii^m. It is 
quite true that when the Aquarium first became popular, 
it had, like all new things, to pass through an ordeal, 
in which it would be hard to say whether its friends 
or enemies did most to retard its progress. The errors 
that weaee promulgated by pretenders, and the mistakes 
of pi^ticaL cultivators, who were not yet aware of the 
nature or limits of the resources at their command, 
combined against it unnrittingly; and many who were 
momentarily seized with the "Aquarium mania" got 
perplexed in their first efforts, aad then gave it up in 
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despair. In every art, science, and pursuit, a certain 
elass of shallow-minded persons will from time to time 
blunder in and blunder out again, to pronounce the 
subject of their temporary choice a delusion and a snare. 
But the mind capable of recognising the principles on 
which any pursuit is based, does not allow trifling 
difficulties to stand in the way of ultimate success; and 
by the perseverance of such the Aquarium has become 
established as a triumph of Art acting as the handmaid 
of Science. 

If the Aquarium be managed on philosophical principles 
it at once removes the veil that formerly enshrouded 
the wonders of aquatic life from the popular eye, and 
Opens the door of discovery to the searcher after know- 
ledge. The seientiflc observer and the cultivator of 
agreeable recreations, now agree in regarding the Aqua«- 
rium as a valuable means of bringing together many 
curious objects from various departments of nature; and 
among intelligent persons there is' spreading a passioa 
for natural history pursuits, for which the Aquarium is 
entitled to all the credit. Seeing how much has been 
accomplished during the past few years it is impossible 
to avoid regrets that the Aquarium was not known long 
since, when physical science commenced the march of 
triumph under the guidance of the inductive method. 
What a store of valuable information would it have 
furnished to Mr. YarreU for the enrichment ^f Im 
work aa fishes P How many of the mistakes of Pro- 
fessor Johnstone would have been corrected had he 
possessedxsuch means as we now have for the study of 
soophytesP And how mudb. earlier would have been 
dissipated \he doubts that \<mg hung like dark clouds 
over the classification of In^soria, and the questi<m as 
to animal or vegetable among various divisions of the 
Protozoa, had the important halanw of forces be^n 
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earlier arrived atP How poor the resources of the 
microscopist in the absence of a reservoir to gauge with 
the dipping tube; how nnsatisfactoiy the researches of 
the marine phytologist without the help of a tank in 
which to note the effects of light on AlgsB; how nar- 
rowed the field of labour for botanist and zoologist 
alike without such a means of having always at hand 
living specimens of the least known but most interesting 
and perhaps most common aquatic plants and animals. 

THE PBOBLEM OF THE AQXTABIUH. 

The Aquarium exemplifies, in an instructive manner, 
the great system of compensation which, in nature, 
preserves the equilibrium of phenomena in animal and 
vegetable life. Indeed the recent adoption of this plan 
of studying the characteristics of creatures hitherto 
placed beyond our reach, except when dead and muti- 
lated, has arisen out of the experiments of philosophers 
as to the nature of that duahty of forces which renders 
the two great departments of organized existences es- 
sential to each other, not merely for ordinary sustenance, 
but for the continuance of refined chemical operations 
essential to their respective organisms. Eesearches into 
the chemistry of animal and vegetable bodies, and 
especially of the effects they severally produce, by res- 
piration, on the medium surrounding them, have resulted 
in the conclusion that animals and vegetables supply 
each other with the gases most essential to existence; 
what the one exhales as effete and obnoxious, the other 
absorbs for the highest uses of vitality. Animals take 
oxygen from the medium in which they live, and in 
return exhale carbonic acid. Vegetables also absorb 
oxygen gas, and give out carbon; but they absorb 
the latter in greater quantity than they f xhale it, and 
during their season of greatest activity throw off more 
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oxygen than they take up at other times. Herein is 
the first element in the management of an Aquarium, 
which, to be successful, must contain a sufficient number 
of plants to supply the animals with oxygen for res- 
piration. 

FBOGBXSS OF IfiQUIBY AND EXPERIMENT. 

Lavoisier was the first who, upon philosophical grounds, 
established the fact of this balance of influences. De 
Saussure, in 17S0, proved that plants had a tendency 
to improve the atmosphere, by robbing it of the gases 
most baneful to animal life; and Priestly, by means of 
well-devised experiments, ascertained that when atmos- 
pheric air had become vitiated by combustion and animal 
respiration, plants had the power of restoring it to a 
normal condition, so as to be again capable of supporting 
flame, and the breathing of animals. Inglehouse and 
Ellis contributed to this inquiry, and modem chetnistry 
establishes the fact, that though vegetables absorb oxygen, 
they do, by the decomposition of carbonic acid into its 
elements— oxygen and parbon — ^yield a large quantity of 
the first element to the atmosphere, whUe retaining the 
second for the construction of their tissues. 

In the philosophical examination of this subject, the 
report of Professor Daubeny to the British Association, 
in 1833, is perhaps the most conclusive and elaborate of 
any of the contributions of modem chemists. He re- 
garded light as operating upon the green parts of plants 
in such a way as to enable them to assimilate carbon 
and evolve oxygen; and concluded that as a very small 
portion of a tree or shrub generates a considerable 
quantity of oxygen, there were no reasons to doubt that 
the influence of the vegetable might serve as a complete 
compensation for that of the animal kingdom. 

The formation of a marine Aquarium was first accom- 
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plished bj Dr. Johnstone, one of our most successful 
students of marine life. In his "History of British 
Sponges," published in 1842, he describes the formation 
of a little marine Aquarium in a glass jar, containing 
only six ounces of sea-water, stocked with liring coral- 
lines, minute confervs, ulva, several little mussels, 
annelides, rissoe, and a star-iish. The jar was placed 
upon a table, seldom disturbed, and after eight weeks, 
the water still unchanged, had lost little of its capability 
for the support of animal life; some of the animals were 
still active, and the coralline was still growing. 

Dr. Lancaster in his interesting and attractive work 
on the "Aquavivarium," expresses an opinion that the 
original idea was taken from the success attending the 
cultivation of plants in glass cases, on the plan recom- 
mended by Mr. Ward. With this opinion I quite 
concur, and it is agreeable to have to associate Mr. 
Ward's name with the subject before us, for he was 
one of the early pioneers, and at a meeting of the 
British Association at Oxford, 1849, communicated an 
account of his success in growing marine alg» in arti- 
ficial sea-water. In 1841 Mr. Yi^ard established the first 
Aquarium for fishes and plants in his fern-house in 
Wellclose Square, his object being n0t to determine the 
counterbalancing influence of plants and animals in water 
— that having been ascertained long before by Priestly-* 
but to determine whether the limited quantity of air 
in the fern-house would be sufficient for the well-being 
of the fishes. Dr. Lancaster had sticklebacks in jars 
containing VaUisneria and Callitriche in 1849, and from 
that date there commenced a little stir upon the sub- 
ject among the scientific public, Hbout which date I 
made my own first experiments with a collection of 
marine objects, gathered on the shore at Sunderland, 
where Peter Allan's Cave and Sock give a local and 
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romantic interest to those splendid cliffs of magnesian 
limestone. 

Purther experiments were made by Mr. Bobert 
Warington, who reported upon them to the Chemical 
Qodetj, in March 1860. Two small gold fish were 
placed in a glass reoeiyer of about twelre gallons ca- 
pacity, covered with muslin to exclude the dust. The 
Teasel was half filled with spring-water, with a bottom 
of sand and mud, and some loose fragments of limestone 
and sandstone, so arranged as to form shelter and shade. 
A small specimen of VdUisneria spiralis was, at the 
same time, planted in the mud and kept in place by a 
stone. "Ereiything went on well for a time, till it 
was found that the natural decay of the older leaves 
of the plant began to produce turbidity in the water, 
and a conferroid growth accumulated on the sides of the- 
vessel, and on the surface of the water; to meet this 
emergency, Mr. Wanngton introduced a few pond snails, 
which greedily fed on the decaying vegetable matter 
and slimy mucus growth, so as quickly to restore the 
whole to a healthy state." 

Here was a complete circle of compensating processes. 
The plants grew and increased by offsets, and at the 
same time exhaled sufficient oxygen to preserve the health 
and beauty of the fishes. The snails ate up the mucus, 
and bred rapidly,: their eggs and young supplied the 
fishes with food. Thus the three tenants of the globe 
maintained each other as in any well-ordered human 
community; and the water preserved its purity unchanged, 
aad the compensating powers of animab and vegetables 
were established. 

The first marine vivarium established in London, was 
constructed by Mrs. Thynne, who made the experiment 
of bringing some living madrepores from Torquay to 
London, for the purpose of study and the entertainment 
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of friends; this was in the autumn of 1846. A stone 
jar was filled with sea-water; the madrepores were fixed 
on a large sponge by means of a needle and thread. 
They arrived in London safely, and were placed in two 
glass bowls, and the water changed every other day. 
But the six gallons of water brought by Mrs. Thynne, 
was now exhausted, and must be used again. She then 
devised means to freshen it for second use. "I thought 
of having it aerated hy pouring it harkwards and fbr^ 
wards htfore an open window, for half or three-quarters 
of an hour between each time of using it. This was 
doubtless a fatiguing operation; but I had a little 
handmaid, who, besides being rather anxious to oblige 
me, thought it rather an amusement." 

Thus the madrepores were supplied with air by 
means of the agitation of the water, into which they 
were to be placed, and at the expiration of three 
months a fresh supply of sea-water was obtained, and 
all went on well. This success led Mrs. Thynne to 
further experiments, her narrative of which is so in- 
structive that it seems advisable to quote her own 
words. She says — 

"In the spring of 1847, I wished to try whether I 
could adjust the balance between animal and vegetable 
life, and sent for shells and small pieces of rock, to 
^'hich living sea-weed was attached. On these shells, 
etc., were sure to be many zoophytes and other animals, 
so that I obtained a very various and curious collection 
of marine creatures. I had a quantity of microscopic 
corallines, which multiplied very fast; serpuke, that 
rapidly elongated their stony cases; some nereis, ophiur», 
and a great many beautiful little things for which I 
could find no name. On one piece of rock was the 
first germ of a living sponge. I watched the shooting 
forth of its spicula with the greatest interest. It was 
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very fine, and grew to the size of a hazel nut, coming 
to maturity in about six weeks. In the course of the 
next winter, from want of motion in the water, it had 
become so covered with dust that I did not know 
whether it were alive or dead; but in the following 
June a bright spot appeared on one side, and it threw 
forth a sporule which attached itself to the rock, and 
in about six weeks a full-grown young sponge stood 
beside its parent. I placed this sponge in a darkened 
room, and found the spicula grew most on whichever 
side was turned to the light. From this time I reg- 
ularly placed sea-weed in my glass bowls; but as I 
was afraid that I might not keep the exact balance 
required, I still had the water refreshed by aeration. 
I do not know from which, or whether it was from 
both causes, that my little flock continued to thrive so 
much, but I seldom had a death." 

Mr. Warington and Mr. Gosse commenced experiments 
with sea-water, almost simultaneously in the spring of 
1852, and with such success as to establish the possi- 
bility of adjusting the balance of animal and vegetable 
life, so that the most delicate productions of the deep 
sea may be reared in small tanks, with scarcely any 
detriment to their health and vigour. Mr. Bowerbank, 
following in the steps of Mr. Ward, in the culture of 
fresh-water plants and fishes, gave to Mr. Mitchell, 
Secretary of the Zoological Society, the hint which re- 
sulted in the establishment of the interesting vivaria at 
the Eegent's Park Grardens, unquestionably the most 
curious and novel scene which those charming gardens 
contain. The botanist and zoologist have here presented 
to them, sufficiently close for microscopic examination, 
those productions of nature which hitherto have been 
most hidden, and hence least studied of all the tribes 
that come within their circles of research. 



Digitized by VjOOQiC 



10 THB FBB8H-WATEB AQUAKI0M. 

New Species have been distingaished, the fotms of those 
already known are now displayed in all the fi^eshness 
of life and healUi, the habits of the creatures in ail 
their moods manifested even more plainly than we could 
expect to see them^ were it possible to watch Uiem in 
their native deeps; beside this we can watch the growth 
and reproduction of animals and plants which heretofore 
we have been wont to make acquaintance with as isolated, 
mutilated, shrivelled, and dead specimens, happy if we 
could detect a few of their structural peculiarities after 
death had contracted, distorted, or destroyed the most 
delicate and most interesting. But in the Aquarium 



-The minutest fish 



Will pass the verr hardest gaze's wUh, 

And show his little eyes' anatomy. Keats, 

The Aquarium-house at the Begents Park Zoological 
Gardens was first opened to public inspection in 1853, and 
at once attracted popular attention for the novelty and 
rare beauty of the exhibition. From that day We may 
fairly date tho establishment of the Aquarium as a 
popular adornment, either of a public exhibition or a« 
private household. The knowledge of the principles 
involved in its construction and maintenance spread 
rapidly among students and dilletanti; exhibitions of a 
similar kind, though of less perfect character, were 
subsequently opened at various public institutions, and 
among others at the Crystal Palace; at the Surrey 
Gardens; the Eoyal Polytechnic Institutions; by the 
Zoological Society of Ireland, in Dublin; and by other 
public institutions at Edinburgh, Gtdway, and Scarbo- 
rough; whii^ on the continent, where studies of this 
kind are far less popular than here, several scientific 
societies kept pace with the times, and added Aquaria 
to the number of popular recreations and means of 
scientific study. 
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The Aquariain involves ao many nmtteri of minute 
detail, that its present perfection is to be attribated, 
not to its popularity, but to the persevering ardour of 
the many scientific men who have given their dose 
attention to it, and who, through patient investigation, 
and repeated trials and di8app<Hntments, have aohieved 
success, and through the medium of their several pub- 
lished experiences have secured for this choioest of in- 
door recreations, the appreciation of men of taste and 
scientific study everywhere. To the writings of Mr. 
Gosse, a naturalist who has traversed the globe, and 
who never wrote a line but what betrayed a Christian 
spirit united to a profound philosophical sagacity, we 
owe much of our extended knowledge of marine life, 
and of the rationale of Aquarium management; and to 
the student of tiie Aquarium I most heartily commend 
that gentleman's elegant and able works on the subject, 
and here cheerfully acknowledge that I am deeply in- 
debted to them for information which I could scarcely 
have acquired by other means. Mr. Warington, an old 
disciple of this school; Mr. Bowerbank, Mr. Sowerby, 
Dr. Badham, and recently Dr. Lancaster, have severally 
thrown light upon the subject, and to these works of 
high character, I humbly add my own work on ^'Rustic 
Adornments for Homes of Taste," in which was ofiered 
to the public the firtt treatise on the management of 
the Biver Tank, just as Mr. Goese's "Aquarium" was 
the first treatise on the Marine Tank. 

THB NAME. 

Whether we should call the contrivance in which living 
aquatic objects are presented by the term Yivary, 
Aquavivarium, Water Show, Aquarium, or aught else, 
has been settled by a power that is not always obedient 
to the preceptions of the learned. Public opinion is in 
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favour of Aquarium, and I take it that the term has 
become popular because it is the most easy of utterance 
of any that hare been devised. Dr. Lancaster's favourite 
designation is too long for general and familiar use, 
though it is perhaps philosophicaUy the most correct. 
The term Vivarium, which takes the next place as 
suited for popular use, applies to any collection of 
animals — ^to a park of deer, a rabbit warsen, a menagerie, 
or a wild beast show. Hence such a term could never 
convey the very special idea which we have before us 
in this instance. It is the water that gives the collec- 
tion its special character; and water always reminds us 
of old Aquarius, who treats us to an annual drenching 
from his celestial watering-pot. Aquarius triumphed, 
and the pretty prison in which his cool companions of 
the sign Pisces were doomed to be confined acquired 
his name; and, since it is better to follow than to 
oppose usage, we leave the philological part of the 
question to the learned, and adopt Aquarium as the 
name of our collection. 
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CHAPTEE II. 

VESSELS FOR AQUABIA. 

NY vessel that will hold water 
without communicatiDg to it any 
poisonoos quality, may be quickly 
converted into an Aquarium. But as 
we desire to have at all times a 
dear view of the contents of the 
vessel, and as the admission of 
light is essential to the health of 
its occupants — though the light ad- 
mitted from above into opaque 
vessels will be found in many 
cases sufficient — ^glass takes pre- 



eminence among the materials for tanks. 



CONSTBUCTIOK OT TANKS. 

The first consideration in the construction of a tank 
arises obviously out of the use to which it is to be 
put. It must be formed of materials that are not 
likely to communicate any pernicious qualities to the 
water, and hence there should be no metal-work in the 
interior, unless it is protected against oxidation by some 
harmless luting or cement. The point of next impor- 
tance is to insure sufficient strength according to the 
capacity of the vessel; for a tank of moderate size wiU 
have to bear immense pressure laterally, as well as 
vertically, and the framework must be knit together 
with unmistakeable solidity; and the walls should be 
of plate glass, for, tkough stout common glass may last 
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a long while, one night's frost may at last cause an 
explosion and the consequent loss of the stock, and 
great destruction of furniture. Wood, slate, and glass 
are the best materials fpr ordinary use, but iron and 
zinc may be employed provided the water nowhere 
comes into immediate contact with the metal. The 
glass must be fixed in grooves in the slate, and for 
pillars at the comers, those of turned birch wood, cut 
on the inner side for the reception or the glass, are 
the best. White-lead putty is a lasting and innocuous 
cement, if the tank is well seasoned before any living 
objects are committed to it; but a material known as 
"Scott's cement" is that now commonly used by the 
London manufacturers. 

BBCTANGULAB TANKS, 

For elegance and general utility, a properly built 
vessel of reotimgular outline, having at least two sides 
of glass, is imquestionably the best; but for special 
purposes a special mode of construction is adopted, as 
for instance, the shallow tank for crustaceans, and the 
slope-back tank for sea anemones. Individual taste may 
be exercised freely, provided the principles on which 
alone success can be achieved are kept in view, and the 
place which a tank iB to occupy will often determine 
its size and shape, 

I will describe a tank which was made for me five 
years ago by Messrs. Treggon, of J^win Street, and 
which has been in use ever since as a river Aquarium. 
I consider it, as to size and make, pne of the best 
models for a drawing-room or parlour window. It is 
oblong, and with all four sides of plate glass. The 
joints are elegantly moulded in zinc, ond are very light 
in appearance, but strong. The base is of zinc, with 
bold mouldings, and it has a zinc bottom on which it 
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rests. Inside the bottom is of slate, and all the joints 
are cemented with white-lead putty, neatly painted orer 
white; outside the metal-work is bronzed, and the top 
is made with a rim on tiiree sides, so as to receive a 
sliding sheet of glass whenever a cover is necessary, 




^ 



^m^r^mm 




KBCTJLNOULAB TANK, 

CONTAINING VAJ«LI«NBBIA SPIRALIS, ANAOHABIS ALSINASTaUM— 

GOLD OABP, BOAOH, AND MINNOW. 

but which has never been used. Its measurements are 
from base to upper edge sixteen inches, from front to* 
back sixteen inches, and along the front and back two 
feet seven inches. The cost of this was five pounds. It 
will be observed from the measurements given that 
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this tank is in length one inek less than it would be 
if a doable cube. In districts where slate is not pro- 
curable stone or wood may be substituted, wood bemg 
preferable on account of its lightness. 



BEVOLVING TANK. 

A very elegant form of tank 
for a drawing-room is that called 
the Eevolving Pedestal Tank, here 
figured. It is made of cast iron, 
and mounted on a handsome 
pedestal, on which it turns freely 
for examination of its contents. 
It is equally suited for river or 
marine stock, and the side next 
the light is shaded with green 
or blue paper: it has the most 
elegant appearance of any of the 
Teasels used for marine animals, 
and a condition under which they 
thrive is insured to them, because 
it can be moved to or from the 
window, according to the amount 

SHALLOW TANKS. 




of light required. 



Shallow vessels are often useful for fresh-water col- 
lections, though more often required for marine. The 
aquarian who depends on the minute forms of vegetation 
only for a supply of oxygen, will find them better 
suited to his purpose than those that are deeper, because 
a pyramid of rock can be raised in the centre or round 
the sides with less trouble, to afford sites on which the 
algse will take up positions spontaneously, and a few 
ornamental plants can be lowered into the places chosen 
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for them very oonreniently. The one here figured has 
the following measurements: — ^Back and front three feet, 
ends one foot four inches, depth one foot six inches. 



The bottom is of slate, and the four sides are all of 
plate glass. Four turned pillars of birch wood unite 
the four sides, and four similar pieces bind the whole 
along the top edge. A tank of this kind is supplied 




by Mr. Lloyd for five guineas. A still shallower tank 
of the same character measures four feet by two feet, 
and one foot deep. 

TEBBA COTTA TAKES. 

Mr. Gosse describes a mode of making vessels of 
potters' clay, or terra cotta, Mr. Dodgson, of Wigton, 

c 
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CHAPTEE IV. 



FURNISHING. 




SHALL endeavour 
under this head 
to give instructions 
adapted to the es- 
tablished method of 
management, as well 
as to the method 
described in the last 
chapter. I will not 
seek to confine the 
reader to a plan 
which he is at per- 
fect liberty to think 
unphilosophical. 



BOCK-WOBK. 



It matters little how much or how little rock-work 
may be used, so far as the health of the collection is 
concerned, provided the materials used are perfectly 
innocuous. Kocks that contain metallic substances are 
of course objectionable, as likely to poison the water, 
but any ordinary kinds of sandstone, limestone, or 
granite may be used, according to the taste of the cul- 
tivator, or the nature of the design to be carried out. 
Eock-work is by no means essential: some of the best 
managed tanks within my range of experience are wholly 
without it, and the bare appearance the tank would 
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have if cryptogamous vegetation only was ei 
for the supply of oxygen, was avoided by the 
use of that beautiful plant, Vallisneria spiral 
contrary to the rule which prevails with most '. 
plants, invariably thrives in the confined ar 
Aquarium. It must be remembered that i 
rock-work the less water, and, pari passu, tl 
fishes, for the capacity of the tank is bounde 
sides, and every cubical foot of rock occupies 1 
of a cubical foot of water. 

There are many modes of constructing re 
When it is intended to form a rustic arch o 
the best plan is to use Portland cement, which 
mixed first into a thick paste with water, a small 
at a time, and moulded into the required form 
a rule, the rougher it is the better will be its 
ance. It is best to mould the work in a woo 
of the same size as the Aquarium to prevent a 
and as the cement will not adhere to glass, \ 
should be constructed in a separate mass, s< 
allow of lifting it out whenever any change of i i 
is determined on. If the sides of the Aquari ; 
of slate the arch may be moulded to it as a 
but it is far preferable to have it in a portabl ; 
But the Portland is enormously heavy, and un i 
tank is a very strong one, a cemented rockery i 
too much for it. To obviate this, rockwork is so i 
constructed of gutta-percha, which I believe i 
well, and takes colour readily, but I can {\ 
opinion as to its merits from my own experiencii 
having had occasion for its use. If real stone 
ferred pieces of sandstone may be cemented f 
by means of Portland, into any suitable form, o]' 
rough slabs may be built up into the form 
cromlech, and if the topmost stone is just beli 
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surface of the water, a pan of Zycopodium denHculatum, 
with a water-loving fern m the centre, may be placed 
upon it, and will give an additional charm. The pot 
iteelf may be imbedded in a rough coating of cement, 
or with small pieces of "burrs" cemented together, 60 
as to hide the nature of the contrivance. 

On this plan I fitted a tank three years ago, and it 
proved so ornamental in its arrangement, that it was 
allowed to remain so till lately as a decoration for the 
entrance hall. But the best of all rock-work, because 
of its lightness and facility of construction, is formed 
of common coke. Select the pieces according to size 
and shape. Dip them two or three times in a thin 
batter of Portland, and then build them up as you 
please with cement, and if an arch or grotto is required 
make it in two or three parts, to fit together in the 
, tank, so that the whole can be removed at any moment, 
and replaced, if required, as originally formed. If the 
tank is to be managed on the principle of natural 
compensation, "pockets" miay be formed in suitable 
places to receive flower-pots containing ornamental plants, 
as will be fully explained presently. 

THE BOTTOM. 

The best bottom is formed of well-washed river-sand 
or small pebbles, or river-side grit. A bed of sand 
covered with pebbles is perhaps the best, but pebbles 
alone answer very well, and if at any time they get 
black from the deposit that is always accumulating, take 
them out and lay them in the open air for a week, in 
full daylight, and their natural colour will be restored. 
A store of grit put aside for a change is useful but by 
no means essential. I find that once a year is quite 
often enough for works of renovation. 
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black or decaying matter from the stem, and pull off 
any discoloured leares, taking care not to injure the 
centre, then ipaas a piece of bass roimd the base, and 
attach a small stone. The plant will remain firmly 
where placed, and will throw out roots, and fix itself 
before the rotting of the bass takes place. It will 
then throw up new crowns and become a very orna- 
mental object. Loose stems of Chara, Anacharis 
alnnastrumt or Callitriehe, may be gathered together, 
fixed by means of a stone in the same way. They 
will generally get well rooted in a fortnight, and remain 
firmly where planted. 

All the river plants that root or form buds at joints 
on the stem, such as Potamogeton, Anacharis, Callitriche, 
Ranunculus, Myriophyllum, Chara, etc,, do as well 
without roots as with them. You have only to take 
a tufl, or even a few sprays, tie their ends together 
with a strip of bass, and attach a stone to keep them 
down. Then, holding the tuft in the left hand, lower 
it into its place, and pile a handful of pebbles to fix 
it; and so on till you have planted the vessel to your 
liking. Then shower in the shingle to make a regular 
bed. Plants that do not form joints, such as Butomus, 
Nymphtee, Alisma, etc, must have their fibrous roots 
spread out on the slate or glass bottom, and covered 
with a few inches of pebbles in the same way; and 
when all are planted, water them all with a large fine 
rose of a watering-pot, till the water is a few inches 
deep in the vessel; after which you may pour it in 
without the rose without fear of washing any of them 
out of place. 

THB NATUBAL SYSTBM OF TANK MANAOEMBNT. 

So fiir SO good. Let us now consider the better 
method of getting oxygen in the way Nature prefers to 
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dupi^y it to the yetsel, which is the way ab 
an end to the enmity that has so long subsisted 
the aquarian and the microscopic vegetation, 
are to be managed on the self-supporting ] 
away with the flowering rushes and watei 
water milfoil, and aU the tribe of Njfmphaa, a 
for the supply of oxygen to the spontaneously ] 
yegetatioii, of which there wDl be plenty, if tb 
system of scrubbing and cleaning, and chan| 
water be giren up. The majority of aquati 
enjoy but a temporary prosperity. After awb 
rot at the base, and float away from their b 
or get so sickly for want of deep soil to root 
hot sunshine to stimulate their growth, as t 
nuisance. Exceptions may be made in farour o 
neria spiralis, the best of all Aquarium plants; A 
alsinasirum, which will thrive under the mos 
of circumstances; Stratiotes aloides, which float 
grows weU in a subdued light, and occasionally 
itself by means of its lon^ cord-like roots; Hyd 
morsus-ratuB, whioh .floiats 'on the surface, and d 
in most positions; and the three Lemnas, minor, \ 
and polyrhiza. Any of these may be perm 
planted, and it will be very exceptional indeed 
do not prosper, especially if there are no 1 
wkieh are very desbniotive. With the exoep 
these, trost to the Conferva, the Oscillaioriea, Va 
wngeri, and otiier low forms of vegetation, w^hie 
in their own way in every tank which is lefb 
turbed, and tSere will be plenty of soifmie fo 
to rejoice upon if only the front plate be k^ 
by means of a sponge attached to a stick. 

This proscription of the very plants which kai 
oofnsidered the most attractive features of the Aq 
may create surprise. Let not the surprise be el 

D 
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expansion, varying in form in the several orders, and on 
which the organs of reproduction are developed. As 
The Thallogens are the lowest in the scale and the 
most useful as producers of oxygen, we will speak of 
them first. 

Very many of the Thallogenous plants will become 
occupants of the vessel in a brief space of time after it 
has been fitted up, and they should be encouraged as 
the most useful department of its vegetation. Others 
that do not occur by spontaneous growth can be intro- 
duced, and if they be made subjects of special study it 
will be well to keep univalve mollusks out of the vessel 
altogether. The confervas, or silk-threads, are well known 
as forming a soft green carpet on every submerged sur- 
face to which light has access in every part of tlie 
vessel. If mica schist is used in the construction of the 
rock-work, a rich spontaneous growth of confervse will take 
place very quickly. The species of confervflB are very nu- 
merous, and their whole history full of interest, as are 
also the species of the brittleworts, or Diatomacea, and 
others of the great order of algas, to which these cellular 
plants belong. The yokethreads, Zi/gnemata, and the Os- 
cillatoriecB, so charmingly described and figured by Mr. 
Tuffen West in the pages of "Eecreative Science," furnish 
subjects for the study of a lifetime under the microscope, 
and ably perform their part in the Aquariimi, as pur- 
veyors of oxygen. Among the kinds to be specially 
sought in this order, Vaucheria ungeri, should stand 
first as an example of that intermediate form of life 
which Ehrenberg classed with the animalcules, but 
which is a true algas, which reproduces its kind by means 
of zoospores furnished with cilia, which enable them to 
swim about for a time before they become fixed and 
developed into true vegetables. Prol\fera rivularis and 
Conferva glomerata, present similar phenomena varied 
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Foniinalis antipyretica, common on sluices and wooden 
bridges; Cinclidotus fontinaloidest Hypnum ruscifolium, 
filicinumt fluitans^ and riparium, Bryum punctatum, 
roseum, and ligulatum. 



La^*^ 




Fontinalis antipyretica. 



FLOWEEING PLANTS — EXOGENS. 

To do justice to the Aquarium as a water-garden 
the cultivator should consider it as a show-house, and 
not as a nursery. Many of the most interesting and 
ornamental of flowering plants cut but a sorry figure 
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in it tJier a lengthened period of incarceration, and 
their nltimate decay causes yexation and disappointment 
prejudicial to aqnarian interests. The fact is, the 
majority of them, nnlike the plants of a lower order 
of organization, require a good soil to root in, and a 
plentiful enjoyment of sunshine and fresh air, such as 
they have in their natural habitats beside the woodland 
streams and open water-courses. We must come back to 
the plan adopted by Mr. Loudon, Mr. Jewite, and the 
horticulturists of the present day, and by its adoption 
maintain a succession of plants, to be introduced from 
time to time as they come into bloom, and to be re- 
moved back to their proper quarters when their blooming 
is over. 

Aquaria used to embellish entrance halls and oonser- 
yatories* may yery easily be adapted to reoeiye plants 
in pots to be plunged in pockets in the rock-work, or 
lowered to the bottom of the tank in pots cased with 
rough cement, and to be worthy as decorations, of 
association with the most costly furniture and most 
tasteful elegancies. Many of our finest greenhouse and 
garden plants are half aquatic during their season of 
bloom, as Agapantkus^ JRickardia EthiopuB, Tritoma 
uvaria, and Hydrangea; and the noblest of hardy and 
exotic ferns luxuriate in positions where a considerable 
portion of their roots is kept immersed for several 
months together. To manage the Aquarium on these 
highest principles, provide a stone trough, a foot deep, 
and of any convenient length and breadth, according to 
the extent to which aquatic plants are to be cultivated. 
At one end there must be a tap to let the water off 

• A conserTatoty is tlie worst of all places for an Aquarium containing 
a general collection, bat with proper shading, and choosing the coolest 
part of the bonse gold fish may be kept for ornament with very little 
trouble, and there can be no reason why some of our best aquatic plants 
should not also keep them company, to help to make the place look like 
fairy land. 
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at any time, and at the other a supply pipe. Aquatic 
plants suited for pot-culture are to be potted in as 
small pots aa they can be got to thrive in, and plunged 
in the trough, which of course is to be kept filled 
with water. Plants in small pots, and such others aa 
are but half aquatic can be placed on inverted pots, so as 
to stand in one or two inches of water only. The ap- 
propriation of the plants to the Aquarium as required 
is thus a matter of removal only. True aquatics must 
be kept wholly plunged, and a stone basin or fish-pond 
or a trench two feet and a half deep, lined with cement 
and supplied with water kept gently on the move 
\ owards an outlet will be the proper nursery. I have 
;i couple of large tubs coated with pitch inside and out 
for this sort of culture. One of them has a pipe from 
the New River works, and a syphon formed of half- 
inch lead pipe passes from it to supply the other. In. 
these I stand on inverted pots or short lengths of drain- 
pipe of large diameter, pots containing Pampas Gi^ass, 
Poa aquaticiif CalamagrostiSj Richardiay AthyHum, 
Osmundaf etc.; and though they form beautiful masses 
of vegetation in their places, they are frequently useful 
as furniture for aquaria and the entrance hall. The 
majority of such plants may be wintered in a cold pit, 
but the true aquatics must be kept plunged all the year 
round. The horticultural reader will see in this plan a 
rather wide field of enterprise for perseverance and 
ingenuity. 

BANITNCULACEJE. ORDER I. 

Water Crowfoot, or Banunculus aquattlis, — A 
member of the honourable family of buttercups, is well 
known to ramblers in the country. It is to be found 
in almost every pond, and by the middle of May is in 
full bloom, continuing gay till far into autumn. The 
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y^&m-iM: 



blossoms are snow white, with a bright yellow centre. 

If you step carefully to the edge of a pond or river, 

where this crow-foot 

covers the shore- water 

with its floating fo- ^^>ir^^^tv£51l^<i^S^S^^^^£^^14 _ 

liage and thousands '^ -^ * 

of snow-flakes, you *^^- 

will not be in a 

hurry to disturb it, 

it is so truly beautiful. 

But reach forth your 

hand, and tenderly 

take up a head ; and, 

as you draw it from 

its plashy bed, you 

will find that it is 

truly amphibious in 

structure, no part of 

the undergrowth being at all like that which floats above 

in the air and sunshine. The floating loaves are fleshy 

and neatly lobed, the lower ones are as finely cut as 

fennel, and from every joint numerous white rootlets 

will be seen protruding, on their way to find root at 

the bottom. This plant requires good washing in clear 

water before it is fixed in the tank, or it may be the 

means of introducing many objectionable growths. It 

will be best to cut away the lower portions, and gather 

the chosen pieces together, and attach a stone to them 

by means of a strip of bass. It will last three or four 

weeks, and is then to be thrown away. A quantity of 

short blossom heads may be spread over the tank with 

the flowers on the surface, in which position it will in 

a couple of days arrange itself neatly, and hold its blooms 

well up, and may be allowed to remain until all the buds 

have expanded. It is not worth growing, though a 
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the wreck of a whole establishment, even if the water | 

gets putrid and almost exhausted of oxygen. The easy, j 

graceful motions, the beauty of the colouring, and the | 

docility of this fish, must make it a favourite and a pet j 

wherever it is kept. I have always had a large number I 

of them, some of considerable size; they group them- ' 

selves like friends on good terms of acquaintance, take 
an interest in whatever goes on in the room where the 
tank stands, and elegantly poised in mid-water, will watch 
their proprietor for hours. Small, red earth-worms, young 
water snails, and home-made bread, are the best of foods 
for them. They will seldom eat bread at first, but soon 
get to like it, eat it greedily, **and ask for more." 
The Prussian carp may be taught to feed from the hand, 
even more boldly than the minnow, and readily assemble 
themselves for inspection when the side of the glass is 
gently tapped with the finger-nail, l^one of the carp | 

family are carnivorous in any great degree. Mr. Yarrell i 

says the Prussian carp will recover after having been 
thirty hours removed from water. 

Ceucian, or German Cabf. C, carassivs, — Is easily 
distinguished from its compeers by its bream-shaped back, 
which rises from the nape into a high arch along the 
line of the dorsal fin. It is to be found in the Thames, 
between Hammersmith and Windsor, whether for the 
angler to kill or the aquarian to preserve. It is less 
hardy than the Prussian carp, and a little subject to 
fungoid growths. 

Gold Cabp. C, auratus of Linnseus. — ^WiU hold pre- 
eminence among domestic fishes for its splendour of 
colouring, though among naturalists I think the Prussian 
carp will always compete with it to advantage, for the 
gold fish is certainly the dullest-minded of the family, 
and, like most fops, lazy and un teachable. Pennant says, 
**In China every person of fashion keeps them for 
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amuflement, either in porcelain vessels, or in the small 
basins that decorate the courts of the Chinese houses. 
The beauty of their colours and their lively motions give 
great entertainment, especially to the ladies, whose plea- 
sures, from the policy of the country, are extremely 
limited." This carp appears to have been introduced 
into Britain about 1611, though the precise date is difficult 
to determine. Mr. Yarrell leaves it an open question. 
A large number of those reared for sale are the pro- 
duce of waters which receive the waste steam from fac- 
tories, and which are thus kept to a temperature frequently 
as high as 80^. In fact this carp is most prolific in 
tepid water, though those that are bred at a lower tem- 
perature are more beautiful. The gold carp is not the 
only fish that can bear such high degrees of heat, perch 
and mullet have been found in waters at 86°; live eels 
were found by De Saussure in water heated to 113°, 
and other instances, mentioned in Bushnan's "Study of 
Nature,'* shew the adaptability to temperature in fish of 
many other species. 

The trade has been so long established that a modem 
gold fish is truly a manufactured article, and the patterns 
vary from high class beauty to very decided deformity. 
Domesticated creatures are all liable to vary from their 
original type, but in the gold carp this variation pro- 
ceeds to an extent not observed in any other animal 
which man has taken imder his care. Their colours are 
as various as their forms; some have stumps instead of 
dorsal fins, with perhaps tails as large as their bodies; 
some have triple-forked tails, and perhaps no trace of a 
dorsal fin at all, and in purchasing, it is as necessary to 
look to the structure and outline of the fish as to its 
colours, or, on after-inspection, the purchaser may find 
himself in possession of creatures as bright as morning 
sunshine, but in form as ugly as toads. There is no 
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better food for gold fish than the crumb of bread or 
biscuit. Many writers condemn this; I can only say 
that they thrive for years upon it, but if more be given 
at a time than the fish can eat, it soon renders the water 
impure and does mischief. 

Bbeam. Cifprinus Bra ma. — Is a fish of bold outline 
and pleasing habit, not very long-lived in confinement. 
The depth from the dorsal to the .ventral fin is nearly 
equal to the length of the body, and justifies the com- 
parison applied to a high-shouldered biped, ^'backed like 
a bream." There is a prettier species called the Cypri- 
nu8 Buggenkaffi, (Pomeranian Bream,) which is decidedly 
rare. 

Dace, Boach, and Bleak. C Leucuus, (the dace,) 
C rutilus, (the roach,) and C. alburnus, (the bleak.) — 
May be classed together, as fishes well known to all 
who were ever seduced into playing truant, to try their 
boyish luck with a blood-worm and a bent pin, or who 
have since sunned themselves in the holiday pages of 
Izaak Walton, to fall in love with milkmaids, and dream 
all night of reedy rivers that sing and sparkle, and fishes 
fried in meadow cowslips. These are delicate fish, whether 
for the table or the tank. As the latter concerns me 
moit here, let me warn the reader to proceed cautiously, 
for these lovely creatures have a sad habit of perishing 
quickly in confinement. In winter time they may be 
kept with ease, but as spring approaches, the best care 
for them will only be rewarded by the spectacle every 
morning of one or two floating on the surface, never to 
swim again; while they do live, there are no more in- 
teresting creatures to be found for the gratification of 
the domestic circle. Bleak are even more sportive than 
minnows, and will chase a fly or small spider thrown in 
to them, till they tear it into shreds, and then will fight 
like Irish lads for the pieces. Dace are very tameable. 
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and soon grow bold and familiar in captiyity, comporting 
themselves in their attitudes and motions much like 
Prussian carp. Of the three, dace are the most hardy, 
the other rarely live the summer through. 

Minnow. C, phoxinus, — An Aquarium without min- 
nows is no Aquarium at all — ^it is a makeshift. With 
a shoal of minnows and a few Prussian carp an Aqua- 
rium may be considered fairly stocked, because there is 
really something to look at, something to amuse, and 
something to instruct. The minnow is a bold and im- 
pudent fish; he is at his ease in less than an hour, and 
in a week will shew a sign of attachment and famiharity. 
They do not live beyond three years, but will reach that 
age in the confinement of a tank. The colours are 
pleasing, and bear some dose resemblance to the mac- 
kerel; but fright wiU make them assume a pale fawn- 
colour in an instant. Disease seldom attacks them. 
Minnows spawn in June, and just before that time ac- 
quire their gayest mottlings of green, and bronze, and 
silver, losing colour considerably after spawning. 

GrUDGEON. C gohio, — Is an every-day sort of fish, 
proper enough in a general collection, but where room 
is scarce it may very well be spared. In its markings 
the gudgeon has a striking appearance. It is a hardy 
fish, and rarely shews signs of exhaustion, even in a 
crowded tank, but it cannot endure a high temperature. 

Tench. O. Tinea, — Is a quiet, shy fish, distinct in 
outline, and easily recognised; but, like the gudgeon, 
destitute of any highly attractive features. The tench 
is the most tenacious of life of any fish in the collection, 
and never shews signs of exhaustion by gulping air from 
the surface. Tench are easily tamed, and take great 
pleasure in nibbling their proprietor's fingers. Mine eat 
bread and cheese with me, and nibble my fingers play- 
ftdly whenever I permit them. I have specimens now 
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that have occupied the same vessel a period of five 
years. 

Basbbl. C» Barhus. — A haudsome Ibut shy fish, fur- 
nished with barbules. The dorsal and caudal fins are 
very symmetrically shaped, and the lateral line arrests 
the eye when we contemplate his pleasing ex)lour8. If 
small newts, small carp, and minnows are kept in the 
same tank with barbel, they are likely to disappear one 
by one; forwhei^all is quiet he makes his meal without 
seeking aid from the culinary art. They 'are not long- 
lived. 

Loach. C harhatula. — Is perhaps the most interesting 
fish in the tank, considered as an individual. "With no 
attractive colours, and with an outline as straight and 
rigid as a piece of bark, he surprises you with his 
graceful motions as he hawks along the surface of the 
glass, propelled* by the easy undulatory action of the 
caudal end of the spine. Towards dusk he wakes up 
from his day-light stupor, and commences his queer, but 
pretty gyrations; and, after gliding ghost-like all round 
the tank, suddenly drops down as if dead, and rests on 
any leaf or stone that may receive him, remaining mo- 
tionless, and in any attitude — on his head, his tail, or 
his side — that the power of gravity may give him. Then, 
with an uneasy fidgetting, he flounders up again, and 
ofi* he goes, as graceful as before, his pectoral fins spread 
out like samples of lace, looking as much like an eel 
with frills as it is possible to conceive. When ascending, 
his motion is so undulatory that he may easily be mis- 
taken for a smooth newt, going up for a bubble. Nor 
is our interest in him lessened by his displays of indi- 
viduality of character. He is a savage on a small scale. 
When he is quietly dozing, half-hidden among the sand 
and pebbles, throw in a small red worm, and, as soon 
as the water is tainted with the odour of this favourite 
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food, he is awake and on the search. A triton seizes 
the worm, and shakes it as a cat would a mouse. The 
loach hunts him down, snaps at him fiercely, and tears 
the worm from his mouth, and woe to any minor fish 
that attempts to remoye it from those bearded jaws. 




MINNOW, TENCH, AND PSRCH. 

He flounders from place to place, shaking the prey as 
he goes, and stirs up such a cloud from the bottom, 
that the beauty of the scene is spoiled for an hour; at 
the end of which time you will probably find him gorging 
the prog, half ot which still protrudes from his mouth, 
while two or three hungry minnows loiter about, looking 
wistfully at what they dare not hope to obtain. 
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It is a pity the loach is so delicate; it shews signs 
of exhaustion sooner than any fish in the collection. If 
oxygen fails, it comes to the surface to gulp air, and 
at last rolls over on its back, and pants in a way that 
is very painful to witness. Ilenioved to a pan, under a 
jet of water, it soon recovers; but if long confined in 
a vessel the least overstocked, especially in warm wea- 
ther, finishes his career by convulsive gaspings at the 
surface. 

A curious species of loach, known as the spine lonch, 
is met with occasionally in Wiltshire, in the Trent, near 
Nottingham, and in some of the tributaries of the Cam. 
Mr. Yarrell describes it; but as I have not yet had the 
good fortune to possess a living specimen, I can only 
refer to it casually. 

Chub. C, cephalus. — The chub is not a good Aquarium 
fish. It is shy, 1)ut grows familiar under good treatment, 
and will live a long time in a large vessel where there 
are few occupants, but soon perbhes in a crowded vessel. 
Insects sooner attract it than any other food. Mr. Jesse 
says, that those in his vivarium throw ofi* all reserve 
at the sight of a cockchafer, which they devour with 
eagerness. 

Amphibia. 

The resemblance of the water lizards to the true rep- 
tiles is not sufficient to give them a place under that 
head in classification. In the first period of their lives 
their respiration assimilates to that of fishes, and they 
are strictly aquatic; but in a second stage they become 
air-breathing animals, and hence when kept in tanks must 
have acconmiodation in the shape of rock-work above the 
surface, or floating pieces of cork or pumice, to pass as 
much of their time as they please out of water. The 
most remunerative way to deal with them is to procure 
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either ova or tadpoles, and watch them through their 
tranflformations, and then let them haye their liberty. 
If kept as tenants of the tank, when arrived at maturity 
escape must be prevented by a covering of gauze, or if 
the cover is of glass, there must be several openings for 
air, and a good space between the surface of the water 
and the glass, to allow room for their sportive actions. 
The newts are really ornamental, but frogs are not, and 
had better be allowed their liberty when their transfor- 
mation is at an end. The only orders of Amphibia that 
concern us are Anoura — ^the frogs and toads, and Urodela 
— the newt tribe, in which the tadpole changes are of 
the same kind as the irog, but do not proceed to the 
same extent. 

Anouba. 

The Fbog. — ^The Ranidis or true frogs, and the Bu- 
foidcB or toad tribe, contribute, whether in the larva or 
perfect form, some very lively, entertaining, and instruc- 
tive specimens, and indeed but little progress can be 
made in the study of Zoology without a patient study 
of their history. During the spring and summer the 
brooks abound with what boys call "loggerheads," or 
tadpoles ; these are the larva of the frog. They may be 
caught easily, and preserved in jars of growing weed, 
for observation of their development. I have now (Au- 
gust 18th.,) several specimens of Bufoidce, in which even 
the first stage of metamorphosis has not commenced, 
though, since June, some hundreds of toads and frogs 
have attained completeness in my vessels, many of which 
are now inmates of the garden, some of them exceedingly 
tame. 

In the egg state we find abundance, during April, in 
every pond and brook, adhering in gelatinous masses to 
the under leaves of aquatic plants. The eggs gradually 
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acquire a dark tint, and at last the ^oung "tads" emerge, 
and begin their quiet existence in this first rudimental 
form. In this state they are very lively in their motions, 
the eyes are very distinctly visible, and the mouth is 
placed, as it were, on the breast. They are not wholly 
herbivorous; for though they nibble the fronds of Riccia 
and threads of Conferva, they do not scruple to eat their 
dead kindred, and half a dozen may be seen engaged 
upon the carcase of a defunct brother. In this stage the 





gills form a fine microscopic object. As the "tad" increases 
in bulk, the hinder part of the body swells, and at last 
the budding of the hind legs may be distinctly seen. 
These at last acquire some degree of completeness, and 
then the other pair of legs sprout in a similar manner, 
and the tail begins to shrink rapidly as the general bulk 
of the reptile increases. The gills now rapidly disappear, 
and the body grows at the expense of the tail, and be- 
fore the latter appendage is completely extinguished, the 
juvenile Sanus takes his first dose of atmospheric air, 
by mounting a leaf of frog-bit or a slice of cork. He 
now leads an amphibious life, and at last quits the water 
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altogether, climbs up the glass side of the tank or jar, 
and escapes, unless confined by a lid of wire net or gauze. 
But he is now a true frog, delicately mottled, agile in 
his movements, very clever in jump- 
ing and swimminj; — his tadpole tail 
entirely absorbed, and his whole 
system metamorphosed. If he in- 
terested us before, he is still more 
interesting now, for in the structure 
and economy of his frame Nature 
reveals phenomena typical of animal 
life in all its orders and gradations. Hence the frog is 
the victim of the philosopher; he suffers spasm under 
the galvanic wire, blindness under the glare of the mi- 
croscope lamp, tetanus through being dosed with strych- 
nine, and innumerable other agonies in which operators 
detect analogies that throw a light on the fundamentals 
of animal life, and that even aid in the explanation of 
the subtle organism of man himself.; 

Ubodela. 

The Newts comprise only two species, but there are 
probably some permanent varieties of each. The smooth 
newt, (Lissotriton punrtaiusj is beautifully spotted, and 
in spring the male assumes a gay attire, and is readily 
distinguishable by his fine crest, which extends in graceful 
wavy folds to the extremity of the tail. The great newt, 
(Triton cristatusj is larger and more handsome than 
the preceding, and during the breeding season the male 
wears a resplendent crest. They will live for almost any 
length of time out of water, as I know from specimens 
which have escaped from my tanks being found many 
months after in a dry cellar, and the identity of which 
could be proved by their- having pardy reproduced their 
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tails, which had been amputated a year before. That 
their tails are reproduced after being removed is a settled 
point, so I hope the mention of the fact will not induce 
any reader to perform a cruel experiment, in order to 
discover that which is already known. 



M0LLIJ8CA. 



] >■■' ■ ':* 



Having already enlarged upon the habits and uses of 
mollusks, there is no occasion here for anything beyond 
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PLANORBIS CORNETJS, PALTJDINA VIVIPABA, LTMNEA 8TA6NALI8, 
UNIO PICTORUM, V. TXJMIDU8, AND ANODON CYGNEU8. 

an enumeration of a few of the most interesting kinds. 
Those most worth seeking, arranged in the order of their 
suitability, are as follow: — 

^lanorbius comeus, the homy ooil-shell; P. carinatus. 
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the heeled coil-shell; Physa fontinalis, stream 
shell; Lymnea sta^nalis, pond snail; L. anricularii. 
pond snail; Paludvna vivipara, yiviparoas palndina; 
inia, tentcufula, tentacled Bithinia; Dreissina polym 
many-shaped Dreissina, occurs usually as a paras 
Unio pictorum, the duck mussel; and U. margarcA 
Anodon cygneus, swan mussel; Cyclas corneum; A 
Jluviatilis, fresh-water limpet. The two last shoii 
kept in separate vessels, as they are likely to dii 
cause a most obnoxious putrescence, which will 
cause many other deaths, unless the cause of annc 
be speedily removed. The mussels will live for ji 
well-managed tanks, but if one dies there is an 
diate liberation of sulphurretted hydrogen, which p 
the whole of the wat^r. While in health they i 
filterers by the mechanism of their syphons and ci 
gills, and thus strain off from the water objcctic 
matters held in suspension. 
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CHAPTER VIII. 



CABINET AQUABIA. 




HE Aquarium had scarcely taken its place 
among the resources for pleasurable recre- 
.. , , ation, and scientific study, when the field 
"^ L ^ ^^ culture extended itself, and every variety 
of minute life found in the waters, came 
to have its share of attention for the 
general profit and delight of the studious. 
The ordinary tank was found insufficient 
for the wants of the aquarian, and wherever 
a large vessel was to be seen stocked with 
fresh- water fishes or marine objects, a 
collection of small jars, phials, or show-glasses, was 
pretty sure to be found also. In an Aquarium we may 
group together many dissimilar objects; but it must be 
evident to the most superficial observer, that when im- 
mersed in a large body of water with other creatures, 
many objects are ill-placed for examination, especially 
if we use the microscope. Hence, where the study is 
pursued with any degree of ardour, some special ar- 
rangements are necessary to enable us to keep in a 
healthy state, and in a way that admits of close scrutiny 
at any moment, such of the smaller aquatic objects as 
most commend themselves for beauty or scientific interest. 
Many beginners, unable to resist the temptation of a 
jar of beetles, or a collection of larva, and having no 
other means of keeping them, have placed them in the 
tank to mingle with the stock of finny creatures, and have 
her lost the better part of the collection, or 
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have been compelled to break up the stock am I 
anew. A few species of water beetles, and | 
larvse, may be safely preserved in an Aquaria 
an Aqnarium is by no means the best place foi ; 
if we wish to study their habits closely, or inv* 
their mechanism and economy by the aid of len 
insects, many mollusks, larva, and other small < 
should be kept apart, and collections of such 
are what I understand by the term Cabinet A 
It is true that all Aquaria are Water Cabinets, 
Water Cabinets Aquaria, yet the distinction seems 
sary in order to confme within certain understood I 
the range of the Aquarium as a domestic recrea ; 
To the genuine student, there is really more 1 i 
munerative study in such a collection than can be I 
in the Aqfiarium, though the tank, whether ri i 
marine, will always prove most attractive as an orn i 
and because it requires less care and study, v 
pretty sure to retain the greatest number of ad; i 
But the Aquarium and the Cabinet are to a i 
extent distinct; they cannot be combined in the 
vessel, and, though a Water Cabinet is but a 
form, or rather a series of separate and smaller a( 
the uses and economies of each are in a great m 
distinct. It is possible to cultivate either withoi 
other, though we should generally expect to find 
in company, the Cabinet being a growth or ext 
of the Aquarium. 

CONSTBUCTION OF A CABINET. 

Ingenuity, under the control of circumstances 
devise many modes of preserving the smaller spe< 
of aquatic life, and I shall here describe a plan 
I think would be found most generally useful, { 
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nlarly as it may have a yery simple form, and be 
produced for a very trifling outlay; or may be elabo- 
rated into a noble piece of furniture for the adornment 
of an elegantly 'furnished room. 




CABINET AQUARIUM. 



The woodcut represents a series of shelves fitted into 
a carved frame-work, the lower portion of which forms 
a table with drawers. My own cabinet, which is a 
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simple affair of stained deal, is made after the model 
of the one here represented, but without ornament of 
any kind; and if I describe its measurements, it may 
serve as a guide to any who may desire to have one 
constructed of a similar pattern, though, as a matter of 
course, the plan admits of endless modifications to suit 
the means of the student, or the position in which such 
a cabinet is to be placed. 

The table measures nineteen inches from back to 
front across the centre drawdr; and from back to front 
across the two side drawers, twelve inches. On this is 
placed a row of seven-inch cylindrical glasses of clear 
flint glass, and in the centre beh^d the jars, stands a 
twelve-inch bell-glass Aquarium, to be stocked with 
choice fishes or superfluous cabinet specimens. The first 
shelf has a breadth of eight inches to receive a row of 
six-inch glasses; the second shelf a breadth of five 
inches, and the jars upon it measure four inches in 
diameter. The top shelf is only three-and-a-half inches 
wide, and the glasses on it measure three inches across 
the top, and two-and-a-half at the base; the jars of 
this size, in my own collection, are^of a tapering form, 
half an inch narrower at the bottom than at the top, 
though I am not aware whether such is the usual form 
of the small vessels. The entire frame-work has a 
breadth of about thirty-two inches, and a height fr^m 
the floor of the room to the level of the top shelf, of 
about sixty-six inches. 

The breadth and height of the window m which the 
cabinet is to be placed, must have the flrst considera- 
tion with any who may intend to construct such a piece 
of furniture; the respective sizes of the vessels must 
be an after consideration, because, unless the whole be 
so adapted, as that it shall enjoy a full share of unin- 
terrupted daylight, very little progress can be effected. 
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especially if the growth of the more delicate forms of 
aquatic vegetation be attempted. 

In the absence of a properly-constructed set of 
shelves, a few plain ones may be fitted up in a window. 
A single strip of deal, on brackets, would afford room 
for a dozen jars, and^ in these, by judicious grouping, 
specimens of from fifty to a hundred kinds could be 
kept, whether for observation by the naked eye, or the 
microscope. 

GLASSES. 

In common with many aquarians I used phials and 
confectioners* show-glasses for a considerable length of 
time; but to preserve the uniformity of the collection, 
I should recommend cylindrical glasses of flint glass of 
the form represented in the engraving. Chancing to 
unearth a number of such glasses, at the warehouse of 
the Messrs. Phillips, of Bishopsgate Street, I have since 
abolished the olla podrida of acid bottles and phials, 
with which I had previously been content, and now use 
no other kinds, and I think their strength and cleamesa 
of colour must commend them to the student, as the 
best that can be had for the purpose. The cost of 
them is a shilling a pound, though common show-glasses 
may be had at ninepence a pound. If there is much 
dust in the room, where the cabinet stands, a strip of 
green gauze might be stretched on light cane frames 
over each row of glasses. Taller jars for Vallisneria 
and Nitella will also be found useful and highly orna- 
mental. 

The jars are intended for the reception of separate 
or grouped species, and the bell-glass may be an ordinary 
Aquarium or a receptacle for the omnium gatherum of 
general collecting, such as minute aquatic plants, beetles 
of various species, diving spiders, water worms, and 
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mites, lanra of beetles and flies, tadpoles in progress of 
transformation, mollusks of choice kinds, and spawn of 
all kinds, removed from the tanks. The bell-glass serves 
for a miscellaneoiiB a8<<emblage of duplicates of all kinds, 
such as water weeds for the renewal of tanks, tadpoles, 
leeches, whirlwigs, mollusks, Crustacea, and infusoria for 
the microscope. Species that do not agree, may be 
introduced to the bell-glass for the sake of teaching us 
the nature and incidents of the strife maintained in the 
great world out of doors; the battle may there have 
its way, and we may study destruction with as much 
profit as we may the momentary creation by which the 
system of nature is maintained in its completeness. In 
fact, the bell-glass is a reservoir into which we may 
dip for almost anything we want to fill up vacancies 
in the jars, and in the proper tanks, and to which we 
may consign the superfluities of a day's collecting; 
having first assorted, and set apart such as are wanted 
for separate observation and study. 
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CHAPTEE IX. 

COLLECTING AND ARRANGING SPECIMENS. 

OST of the ordinary produc- 
tions of ponds and brooks may 
be purchased of the dealers, 
especially beetles, larger kinds 
of lanrsB, water spiders, and 
tadpoles; but very little pro- 
gress can be made in the study 
of this branch of natural his- 
tory without personal visits 
to the fishing grounds. Mr. 
Lloyd catalogues a large num- 
ber, and labours assiduously 
through his numerous agents, to keep the stock at all 
seasons as complete as possible. 

An hour spent in dragging a brook or pond, will do 
more towards stocking a cabinet with wonders than a 
hundred purchases. To the pleasure of an excursion is 
added the intellectual profit of learning the nature of 
the haunts, and many of the habits of the creatures 
obtained; every haul of the net will bring forth from 
the oozy bottom an immense variety of the most curious 
kinds of life. 

IMPLEMENTS FOR COLLECTING. 

Nets, for the purpose, are easily obtainable. At least, 
two kinds will be necessary, namely, a small hand-net 
attached to a short rod, or made to slip on a common 
walking-stick, and a larger one for a long rod, or for 
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liauling with a line. The small net should be of a fine 
mesh, and for conyenience of carriage, may be fitted on 
a jointed ring of brass, so as to fold together. The large 
net need not be very fine in the mesh, but it should 
be very strong, both in the texture and the fittings, 
and should be lined inside with muslin so as to prevent 
the escape of the smallest game. Every variety of pond 
and drag-nets may be obtained of the dealers in fishing- 
tackle, at prices varying from one to five or six shillings. 




and of a quality that may be depended on for service- 
ablenesa. Ball's Dredge, as manufactured by Mr. Lloyd, 
and here figured, is the best of all for its lightness and 
portability. Some water-cord, a jointed rod or walking- 
stick, and a few earthen jars, or live bait cans, make 
up the stock of implements, the whole of which, with 
the exception of rods, may be packed into a basket in 
which suitable divisions are made, and transported easily. 
Living in the neighbourhood of many prolific brooks and 
ponds, I have very little experience in the carriage of 
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specimens, and, indeed, seldom use more than a single 
jar, and a single net at one time; but I should suggest 
to those who have to travel a distance for the pleasure 
of beetle fishing, to provide themselves with a basket or 
box, made after the fashion of the baskets in which 
bottles are sent out by vintners, the divisions being fitted 
with stone jars; and one division left the whole length 
of the basket, for nets, scissors, a pair of forceps, and 
a few small phials. Each vessel should have a lid of 
perforated zinc, to prevent the escape of objects during 
transit; the jolting of a railway train or coach might 
otherwise waste the contents. The stone jars used for 
the purpose, should have a cord attached round the rim 
of each for convenient handling at the brook side. 

POND FISHING. 

Every variety of stream or stagnant pond may be fished 
I to advantage; but the specimens obtained from clear 

I running brooks will, in general, difier greatly in character 

^ from those which the drag-net brings from a dark still 

pool. Ponds which have formed in gravel pits, are gen- 
erally well stocked with nftwts, mollusks, and tadpoles; 
but for the varieties of the beetle family, old ponds in 
meadows, and which are the resorts of cattle, are the 
best; ditches and rank brooks are the usual haunts of 
caddis worms, diving spiders, polypes, and the more 
beautiful varieties of water-bugs; but every locality has 
its special attractions only to be learnt by experience. 

Supposing that you have made a halt beside a plea- 
santly shaded brook, with hedge sparrows, robins, and 
black-caps warbling about you. You prepare by selecting 
a suitable spot free from brushwood, and where the edge 
of the water may be reached without danger. The first 
thing to be done is, to fill a few jars with clear water. 
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and to throw into each a few strips of any common water 
weed, of which Callitrlche is always the best, and most 
generally attainable. If the water is very foul it will be 
better to travel a little distance for a supply, because 
the specimens are wanted as cleanly as possible, and if 
thrown into clean water when caught, their own motions 
will tend to cleanse them, and fit them for the glass jars 
at home. The shore should be fished first, and the oper- 
ation should be conducted with as much quiet as possible; 
any disturbance will be sure to drive away many of the 
livelier creatures. Take a small net attached to a walk- 
ing-stick or short rod, and thrust it out from you as far 




as possible over the water; then quickly dip and draw 
it towards you, and land it at your feet at some little 
distance from the edge of the water. Sort out the con- 
tents of the haul into separate jars, though, as you cannot 
have as many jars as ' the kinds which the net Tiill bring 
up, a little jiTdicious grouping will be necessary. Spawn 
of all kinds may be placed together in the same jar with 
mollusks, tadpoles, caddis worms, and oolymbetes; most 
beetles must be kept by themselves, on account of their 
voracity, as must also the several kinds of carnivorous 
larvffi, such as those of the Dyticus, and the dragon- 
fly, and water-worms of the genus Nais, 

When the sides have been well fished, the deeper 
water may be operated on by means of the drag-net, and 
the produce disposed of in the same way. 

On arriving home, sort over the jars seriatim, and 
dispose of the specimens according to the capacity and 
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arrangement of your cabinet. The glass jars should be 
each furnished with a few tufts of some growing weeds, 
and with clear water. Some of the specimens will require 
to be washed to remove ofiensive matter, and some few 
will need a bottom of small pebbles, and a jar nearly 
filled with healthy vegetation. Anaeharis, Myriophyllum, 
Nitella, Ckara, Rieeia, and choice Confervoids, are the 
best for the cabinet, on account of the limited space in 
which they must be kept, and the elegance they impart 
to the collection. In the larger jars it would be well 
to keep some tufts of VaUisneria in order to propagate 
it to supply vacancies in the tanks. When the stock 
has been housed in the cabinet, whatever is left may be 
transferred to the bell-glass for fturther examination. It 
would be better not to wash or disturb the refuse weed 
and sediment of the collecting jars, but to throw the 
whole into the vase. Aftier a few hours it will settle 
down, and a lens will assist in the detection of whatever 
curiosities may swarm out of the refuse need. Objects 
for the compound microscope may in this way be 
obtained and preserved in plenty. 
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CABINET STOCK. 
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HAVE already indicated some of the 
varieties best suited for the cabinet, but 
will here briefly enumerate those which 
form the leading features of attraction, 
leaving the development of the collec- 
tion to the perseverance of the student. 
The great division of Coleoptera will 
furnish by far the largest number of 
showy species, all of them interesting 
and lively creatures, many of them possessed of great 
beauty. The ravenous Dyticut marginalis and dimid- 
iatus, with their strong hooked claws, and brightly 
bronzed elytra; and the pretty, docile, and harmless 
Colymhetes, with its shining silver breast-plate, and jet 
black limbs and elytra, must take the first place among 
the beetles for beauty of form and colour. The large, 
harmless Hyd/rous picetis, the lively Notaneota, Gh/rinus, 
and Nepa, are essential to the collection. 

Among the larva, those of the Caddis fly should be 
kept in abundance, on account of the amusement afforded 
by their strange habits and their remarkable metamor- 
phoses. Larva of the Dyticus, known as the Water 
Tiger, of the Dragon-fly, the gnat, the Mayfly, and of 
the tw.o-winged fly, Siratiomys Ckamaleon, the common 
blood-worm, which is the larva of the Chironomtis plu' 
mosus, a very pretty gnat, with feathered antennae; and 
the telescope-tailed grubs of Helophilus petidulus, which, 
in its larva form, is one of the most oorious examples 
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in the cabinet, and, in its imago, is frequently mistaken 
for the honey-bee. 
The drag-net will also bring out many curious water- 
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mites, than which there can be no more interesting 
subjects for the microscope, or prettier objects for 
ordinary observation. While writing this, I have before 
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me seyeral specimens of the beantifbl mites, Hydr<ichna 
geoffraphica and dbstergens (Miiller,) in a jar of Nitella; 
they are ever in action, treading the water as if it 
were air, with a kind of motion that cannot be termed 
swimming, but rather a walking or dancing, maintained 
witH the greatest ease at any leveU or at the bottom 
of the vessel. Another, and much more showy one, ii 
the bright carmine-coloured mite Limnoekares hoUserieem 
(Latreille,) of which I find abundance in a iieighbouring 
brook. Its pretty, spidery motions, and rivid colouring, 
render a jar, containing a dozen specimens, very 
attractive to the eye c^ a student of nature. 

The Diving Spiders are amusing, and should be kept 
in plenty of large jars, well stocked with healthy weed; 
and from time to time be fed with blood- worms: the 
curious Baft Spider may also be preserved in a shallow 
vessel, closely covered with gauze. Aquatic Spiders 
are most abundant in clear brooks and ditches near 
rivers; the small tributaries of the Lea, and the dykes 
that abom&d in the marshes at Tottenham, supj^y me 
with specimens whenever I seek them. 

Among the water-worms most easily obtained, the 
hair-like Oordius oquaHcus (Linneeus,) and the curiously 
formed Nads, may be recommended as curious and 
interesting. The latter requires a bottom of sand in 
which to burrow, and should be covered with only a 
few inches of water. When it takes to its new home, 
it plunges its body into the sand or mud, and extends 
its telescope-tail upwards to the surface for air, adapting 
its length to the depth of the water. 

The generation and development of reptilia and mol- 
lusca may be better studied by the use of jars for the 
specimens, than by their immersion in the Aquarium. 
Tadpoles, the larva of newts, and the spa^^ of mollusks, 
may be preserved in the cabinet for purposes of study, 

H 
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much better than in the tank; eac)i species being sep- 
arate in a bright and portable Tdssel, every minnte 
change can be observed, and a lens applied at any 
time, or the specimens removed for close inspection 
without difficulty. I find it a good practice to remove 
any spawn, which may be deposited on the large vessels, 
to the small jars on my shelves. There the littie Lymnea 
and Planorbis are developed in hundreds, without moles- 
tation; and if increase of Paludina vivipara be required, 
a jar is at once converted into a breeding tank by 
throwing a couple into it, with a bunch of Calliiriehe, 
and any vegetable waste from the tanks. In the 
Aquarium, the young moUusks are devoured almost as 
soon as they are bom; and the pleasing spectacle of 
their increase, coming forth from the gelatinous mass in 
hundreds, like minute beads of gold, is lost without the 
aid of the cabinet in which to rear them. The young 
of most species of univalve moUusks are vagrant in 
4keir habits, and the jars in which spawn is hatched 
should be closely covered with perforated card or gauze, 
fitting closely by means of India-rubber rings. 

Since it is unnecessary in this work to give a classified 
history of the several creatures that may be kept in water 
cabinets, I shall devote the remainder of the space at 
my command to notices of a few of the most attractive 
and best known species, and to a few hints on the 
general management of the cabinet. 
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CHAPTEE XI. 

LABYA. 

HE great class of insects compiises 
many remarkable and diyeise forms 
among the five hundred and sixty 
thousand species which Dr. Imhoff esti- 
mates to be now known to naturalists. 
Yet, various as they are, it is by no 
means impossible to define what are the 
distinctiye features by which this class is separated from 
those which approach it in conformation and habits. A 
true insect has the body divided into three parts— the 
head, the thorax, and the abdomen. It has never more 
than six legs, and these are attached to the thorax. 
The segments of the body seldom exceed thirteen in 
number, one of which forms the head, three the thorax, 
and the remaining nine the abdomen. The possession 
of one or two pairs of wings gives them their prominent 
characteristic to the eye, but it is the successive meta- 
morphoses that arrests imiversal attention, and calls forth 
the admiration and wonder of mankind. In the progress 
of an insect from the minute egg to its completed form, 
we see the most remarkable series of developments which 
animal life ever displays in all its endless procession of 
forms — ^the egg, the worm, the chrysalis, the fly — ^a 
strange unfolding, for the first time accurately observed 
by Swammerdam, who detected, under the wrinkled 
skin of the disgusting worm, the complete outline of 
the lovely butterfly. 
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This metempsychosis may be studied in it8 seTeral 
strange details by the aid of the water cabinet. The 
first condition of the newly-hatched egg is that known 
as the grub, or caterpillar — scientifically called the larva. 
The larva generally bears no earthly resemblance to the 
imago, or perfect insect, into which it is to be here- 
after developed, but leads a Hfe of sensual enjoyment — 
it eats, eats! it is gluttony concentrated in type and 
act. It changes its skin several times, slips one coat 
off and acquires a new one; growing, and eating, and 
changing garments, till, like man himself, it seeks a 
temporary tomb, from which it is to soar to the skies 
like a soul liberated. This second form is popularly 
known as the chrysalis, or aurelia, scientifically called 
the pupa. In this form the insect remains in a state 
of complete or partial torpidity for a few days, weeks, 
or months, according to the particular species. 

The day of its deliverance arrives, its bonds burst, 
and it comes forth "a thing of beauty" to sport in sun- 
beams, and, for but a brief season, lead a life of joy — 

"Flattering round the Jasmine sterna. 
Like winged flowers or flying gems." 

But beauty of the high poetic kind is not the inheri- 
tance of every member of the class insecta; and the 
water cabinet presents us with many that have but 
analogical resemblances to the typical structure of the 
moUi or the fly, though the naturalist finds beauty in 
a beetle, and points of profound interest in a maggot 
or grub. 

Since larvie are distributed through at least three 
elements, being, according to the species, inhaHtants of 
earth, air, and wat^, the breathing-apparatus arrests our 
attention, as constituting a distinct feature in the anatomy 
of the insect. A caterpillar may be regarded as all 
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stomacli, and the cravings of this immense digesting- 
tabe easily account for the voracity of larva of all kinds. 
In the larger animals, the food is elaborated into blood, 
and brought to the lungs to be oxygenated by means of 
contact with the air, but the insect does not breathe 
at the mouth, but at the other end, or by means of 
tabes arranged along the sides of the body. In a cater- 
pillar there are usually eighteen of these tubes, the 
orifices of which may be seen in action. These tubes 
all run into two larger lateral tubes, or wind- pipes, 
arranged one on each side of the body; and from these 
lateral tubes innumerable smaller ones diverge, and con- 
vey air to the vessels in which the digested food is 
contained, and thus supply it with oxygen. Swammerdam 
was the first who successfully anatomized this class of 
animals, and to him we are indebted for the microscopic 
anatomy of grubs, and a revelation of their inner 
economy generally. 

The Draoom-fly, JJibellulidiB (lieaxih,) a well-known 
summer beauty — ^the mere mention of which is always 
sufficient to set one's heart beating for rustic coolness, 
and the hushed music of the beechen shades — ^is, in its 
larva form, an interesting object for the cabinet. Between 
the larva and the imago oC this insect, the difierence is 
striking indeed; as a lady, not addicted to scientific 
studies, once characterised the larva — using Pope's lines 



"A monster of such hideous mien, 
That to be hated needs but to be seen." 

But the gauze-winged and gaily-coloured fly merits all 
the praise bestowed upon it by the French, who call 
them Demoiselleg, so light, fairy-like, and visionary are 
its form and movements. Scientific writers have appUed 
many descriptive names to it, such as Caleptetyx (pretty 
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wing,) Puella (girl,) Sponsa (bride,) and Virgo (virgin.) 
The larva of the dragon-fly exhibits, in a very striking 
manner, the mode of respiration in aqnatic insects. It 
is not an active creature; for though it has six legs, it 
seldom uses these except in the capture of prey; its 
locomotion is chiefly performed by the tail in the action 
of breathing. When thrown into a jar with some frag- 
ments of weed and a few light chips, these will be seen 
to be drawn towards the tail of the creature, by the 
current occasioned by the absorption of water; and then 
again driven ofi*, with considerable force, as the water 
is again ejected. The quantity drawn into the body by 
this hydrostatic action must be considerable, since the 
dimensions of the larva regularly change with the 
breathing action, the body becoming collapsed when 
the stream is ejected, and again swelled out with the 
suction that follows. If it be thrown into water, tinged 
with cochineal, and then quickly removed again into 
clear water, the coloured stream will be seen to be pro- 
jected several inches, and with force sufficient to propel 
the creature forward by a series of successive jerks. 

Besides the act of breathing, then, this anal pump 
has locomotive uses; and it also aids the creature in 
obtaining food by drawing minute creatures towards it, 
in a manner similar to those animals which are furnished 
with cilia. 

But the microscope reveals a still more curious fact 
in the anatomy of this larva, which has been most 
faithfully described by Kirby and' Spence. The under 
lip, when closed, entirely conceals the mouth, and it 
not only retains, but actually seizes, the animal's prey, 
by means of a very singular pair of jaws ^with which 
it is furnished. Conceive your upper lip (to have re- 
course, like Eeaumur, on another occasion, to such a 
oomparison) to be homy instead of fleshy, and to be 
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elongated perpendicularly downward, so as to wrap 
oyer your chm, and extend to its bottom — ^that this 
elongation is tl^ere expanded into a triangular convex 
plate, attached to it by b joint, so as to bend upwards 
again and fold oyer the face as high as the nose, con- 
cealing not only the chin and the first-mentioned 
elongations, but the mouth and part of the cheeks. Con- 
oeiye, moreover, that to the end of this last-mentioned 
plate are fixed two other convex ones, so broad as to 
cover the whole nose and temples — that these can open 
at pleasure, transversely, like a pair of jaws, so as to 
expose the nose and mouth, and that their inner edges, 
where they meet, are cut into numerous sharp teeth, or 
spines, or armed with one or more long sharp claws — ^you 
will have as accurate an idea as my powers of descrip- 
tion can give, of the strange formation of the under 
lip in the larva of Zibellulina, which conceals the 
mouth and face, precisely as I have supposed a similar 
construction of lip would do yours. You will probably 
admit that your own visage would present an appearance 
not very engaging, while concealed by such a mask; 
but it would strike stUl more awe into the spectators, 
were they to see you first open the two upper jaw 
plates, which would project from the temples like the 
blinders of a horse; and next, having, by means of the 
joint of your chin, let down the whole apparatus and 
uncovered your face, employ them in seizing any food 
that presented itself, and conveying it to your mouth. 
Yet this procedure is that adopted by the larvee of the 
dragon-fly, provided with this strange organ. While it 
is at rest, it applies close to and covers the face. When 
the insects would make use of it, they unfold it like 
an arm, catch the prey at which they aim, by means 
of the mandibuliform plates, and then partly refold it, 
so as to hold the prey to the mouth, in a convenient 
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position for the operation of the two pairs of jaws wiJi 
which they are proYided. The form of this masked 




TBANSPORMATION OF THE DRAOON-PLT. 

1.— The Fly just emerging. 3.— The Flv nearly free, and forming an arch. 

3.— The Fly liberated, and -with its body bent to hasten 

the drying of the wings. 

jaw is represented, but not very clearly, in Eennie's 
"Insect Transformations/* page 164. 
When its season of larva life is over, it retires to 
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the bottom of the vessel to repose, and becomes a pupa. 
When the crumpled form of the gaudy fly "begins to 
expand within, and to knock at the door of its sepul- 
chre, the pupa quits the watery element for ever, and 
betakes itself to the dry land, or to the slip of cork 
placed in the jar for its use. There, the apparently 
painful process of its unfolding takes place, and the fly 
slowly emerges. The envelope bursts asunder, and the 
head of the lovely, but blood-thirsty damsel, emerges 
to the light. - Next appear the legs, not in action, but 
gathered up to the breast, as if in spasm, and, for a 
time, the eflbrt is suspended, and the helpless, half-formed 
beauty hangs back her head, as if languid with the ex- 
haustion of pain. Once more she pants for freedom, 
sighing to sun herself in the blue ether, and another 
struggle is made. This time she clutches at the pupa 
case with a convulsive grasp, and drags forth the whole 
of her delicate body from the grave, and there remains 
motionless, still clinging to it, as if contemplating the 
baseness of her origin — ^for beauty is ever the offspring 
of the dust. She is free at last — but ah! how helpless. 
Her wings are damp, and closely folded, and would not 
yield to the wish for flight, even were she already 
possessed of the power to stir them into action. She 
is on the threshold of a new world — a creature bom 
of the dust, just escaped from the dust; and now as 
we watch her wings dry and expand, away she goes — 
a thing of light and loveliness soaring heavenward. 
Like the mortal ark, out of which the spirit of man 
escapes, we may, without losing sight of the disparity 
of the subjects, speak of the chrysalis of the dragon-,fly 



"A worn-out fetter, whicli the soul 
Has broken, and thrown away." 
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The Gnat — Culex pipiens, (Linn-eus.) 

In the operation of dragging, many curious larva are 
brought out, and the mud should be searched carefully 




DKAOON-FLIES. 

a. Virgin Dragon-fly, Calepteryx Virgo. 

b. Green Dragon-fly, .^hna varia. 

for them before washing the net for another cast. The 
larva of the gnat is one of the most interesting of these, 
and during summer may be obtained in hundreds if a 
little of the brook water be dipped to fill the jar with. 
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and a few light weeds thrown in to supply oxygen. 
These larva are the produce of eggs deposited in a curious 
maimer. 

The gnats repair to the water soon after day-break, 
and commence an operation of a truly nayal kind, such 
as would have delighted the savage heart of Peter the 
Grreat, could he have witnessed it in the midst of his 
dreams of achieving naval power. In fact, the mother 
gnats construct rafts of eggs, and each egg is added as 
a separate timber of the vessel, tUl a boat-like structure 
is produced. The skill as well as the necessity of the 
construction is well tested by the fact that each sex>arate 
egg would of itself sink to the bottom, whereas being 
protruded one by one into the angle formed by the hind 
legs which serve as stocks for the future vessel, and suc- 
cessively glued to each other by the fluid which exudes 
with them, they gradually assume, under her guidance, 
a neat boat-like form of about three hundred minute 
pyramidal eggs. 

"The most violent agitation," says Kirby, "cannot 
sink it, and what is more extraordinary, and a property 
still a desideratum in our life-boats, though hollow it 
never becomes filled with water, even though exposed." 

The grubs at last come forth, and lead a very merry 
sort of life under the shadow of the sedges. Placed in 
the jars they appear at first sight like newly-hatched 
fry of fishes, but we soon detect the segments of their 
pellucid bodies, and, as might be excepted in water larva, 
they breathe at the wrong end, and hence most of their 
merry movements are performed between the surface and 
thck bottom; every time they descend they carry with 
them a minute bubble from the surface. Under a good 
lens the pretty creature changes its form considerably, 
and comes out in the pantomime style, with huge horns, 
goggle eyes, and starched frills of shaggy hair; but then 
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the tail becomes the object of attraction, and we ;watch 
the breathing action of the curious funnel which breaks 
away at an angle from the last segment of the body. 

Swammerdam first observed that the breathing tube 
and tail are both anointed with oil, and that if the larva 
is handled roughly the oil is removed, and the grub "can 




LAEVA OF THE GNAT, (NATTJRAL SIZE AND MAGNIFIED.) 

no longer suspend itself on the surface of the water. I 
have, on these occasions, observed it put its tail in its 
mouth, and afterwards draw it back, as a water-fowl will 
draw its feathers through its bill to prepare them for 
resisting water.** I have now (July,) some thousands of 
the larva of this and other species of gnats, and they are 
the most lively creatures in my collection. The flies come 
off in large numbers, and escape through the open win- 



Digitized by VjOOQiC 



THE FBESH-WATBB AQUAEIUM. 



109 



dow; or, if the window be closed, they swarm on the 
glass, and keep np a musical hamming, closely resembling 
that of a swarm of bees at a distance. 

A more elegant example of this kind of breathing 
apparatus is seen in the grub of the 
two-winged fly, Stratiomys ChanuB' 
leon. The funnel tail spreads into a 
beautiful star of thirty distinct rays, 
and with this structure the creature 
suspends itself to the surface of the 
water, as if it were a ceiling, and as 
it mores to and fro its changes of 
position may be noted by the shifting 
of the dimple on the surfece. 

In the little gnat, Corethra plumu 
cornis (Meigen) we have some further 
examples of the peculiar conformation 
of the larva, to enable it to respire in 
the water; but the larva is so trans- 
parent that it requires * an expert 
microscopist, and an effective instru- 
ment, to work out the details as 
represented by Beaumur and Dr. 
Goring. The larva of this species is plentiful in our 
brooks, and worthy of dose scrutiny by the aid of the 
microscope. Just now the gnats are abundant in 
meadows near streams, and to them we are indebted 
foar that soft humming which has been appropriately 
termed the "music of the wild," and on which good old 
Gilbert White exhausted his ingenuity to find an ex- 
planation. The social communities of these ephemeral 
creatures are strictly music parties, and whenever we 
suffer them to assemble about our heads, when rambling 
in the hedge-rows, we are entertained by their £ury-like 
performances. JExpertum est. 




LARVA OP STBATI0MT8. 
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The Casb Fly, Phryganea grandis. — There are several 
species in the family of Phiyganea, which is the only- 
tribe in the order IHchoptera, but such strong resem- 
blances exist between the several members of the family 
that some entomological experience is necessary to enable 
the student to distinguish them. In an Aquarium, the 
caddis worms are very amusing, and since they thrive 
there, they are very suitable additions to the happy family. 
We see Ihem busy at the bottom, adding fragments of 
weed, pebbles, minute shells, even if the snails within 
them are alive, and any small debris that their fingers can 
seize hold of. Last season I had amongst a large num- 
ber of cads, one that had his case nearly destroyed by 
accidentally falling from the table. I removed ftrom him 
what remained of his case, and threw him into a jar with 
a soldier plant and a few Lymnea, He set to work to 
repair his tabernacle, and the Lffmnea helped him, for 
they nibbled a plant of Straiiotes into shreds. These 
shreds the cad gathered, and every day he added a fresh 
piece, so that, in about ten days, he appeared in a suit 
of green, his clothes bulged out to an enormous size, 
and everywhere studded with points and comers, the 
most comical sight that could be imagined. Since he 
could find nothing of a small neat pattern, he took what 
he could, and became a perfect Jack-in-the-green, nearly 
an inch and a half in length, and thicker than a car- 
penter's lead pencil. 

The movements of these creatures are as comical -as 
their specimens of tailoring. We see them mounting a 
stem or leaf with great gravity, when suddenly up goes 
the tail, the legs hold tight, and the case turns completely 
over, as if on the first of May, Jack-in-the-green were to 
dance on his head. When the crtoture is hidden, and the 
case sways to and fro like a buoy attached by too short 
a rope, the sight is very curious. This case-maker is the 
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larra from a fly which bean resembhinces to the two 
families which stand on either side of it — ^the Lepidoptera, 
or true butterflies, and the Neuroptera, of which the 
dragon-flies and other membranaceous winged insects are 
members. As soon as he enters the world, he begins to 
shew his skill in tailoring, and by means of silken threads 




LARV£ AND IMAGO OP CASE FLT. 

and gluten constructs his case of bits of sticks, straw, 
dead leaves, or shells, in fact, whatever he can get, and as 
long as he retains the worm-like form the case is his 
castle, and he can defy the world. The case outside is 
generally a rough affair, but if you draw out the cad you 
will see that inside it is perfectly cylindrical, smooth, and 
polished, and around the doorway, through which the 
larva makes acquaintance with the world, it is neatly 
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finished with a very circular rim. When you have re- 
moved a cad, if you throw him mto a tank you will learn 
in an instant what is the use of his case, for his soft 
nakedness is no sooner exposed, than the minnows finish 
him, and find the flavour excellent. But to see a cad in 
his proper uniform molested is a very rare sight indeed. 
He passes his larva life innocently, and is an amusing 
fellow; when he feels the numbness of torpor creeping over 
him, the cad draws in his six legs, and sets to work inside 
to weave a winding-sheet and to shut the shutters, for he 
knows that his time is come, and there is no one to 
do such melancholy offices for him. All alone in hia 
solitary cell, the hermit works day and night, and hourly 
his fingers grow more feeble. We look and find the 
shutters closed, and by this time the larva has changed 
into a pupa. 

The mode in which the worm closes its cell is curious 
enough. Over its entrance it 
weaves a grating of silk, which 
hardens in water and remains 
insoluble. It may be seen very 
plainly by the naked eye, but 
under a good lens increases in 
interest. The grating is placed 
a little inside the margin of the 
opening, and fits exactly within 
it, and its object is to protect 
the pupa from invasion, and 
at the same time, to adniit water for respiration. 
De Geer describea one of these gratings in which the 
pierced holes were disposed in concentric circles, as repre- 
sented in the engraving. This, however, is not, as fiur as 
I am aware, the usual form of the grating, many that 
I have examined were fonned in regular rays from a 
centre like the spokes of a wheeL 




OKAtlKO OF CASE-WORM, 

(magnified.) 
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But the escape of the pupa, when about to undeigo its 
last metamorphosis, is as interesting as the fact of its 
closing the shutters to announce its own death. It is 
provided with a pair of hooked mandibles, with which to 
gnaw through the grating, and no sooner have these 
accomplished their purpose than they fall off, and the 
pupa takes its last shape of a four-winged fly, as repre- 
sented in the cut. 
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CHAPTER XII. 



COLEOPTERA. 




HE beetle tribe are distinguished from 
other insects by the possession of 
elytra, or wing-cases ; which wing-cases 
are, with regard to the typical struc- 
ture of an insect, to be regarded as 
really the first pair of wings hardened 
into a horn-like consistence to protect 
the others. The wing-cases are of 
little or no use in flight, this action being accomplished 
by means of the second pair, or the true wings, which 
are generally of large size, and when not in use are 
neatly folded up beneath the elytra. The division of 
the body into three parts — head, thorax, and abdomen — 
is very plain to the eye; but the segments, of which 
the several parts are composed, are frequently so con- 
solidated that it is difficult to detect or count them. 
For instance, the thorax, theoretically, consists of three 
segments; but, practically, the first of these is usually 
so largely developed as to appe&r to constitute the thorax 
in itself. The (thoretical) nine segments of the abdomen 
are, in like maimer, reduced to six or seven, in conse- 
quence of the last two or three being consolidated into 
one. 

The order is an immense one, as to its range and 
variety, and hence there are in it many curious excep- 
tions to the general conformation of a beetle. Some are 
utterly incapable of flight, owing to the non-possession 
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of elytra, or wings; some haye elytra only; and in some 
the elytra meet and ttnite along the suture; so that, if 
the insect had wings underneath, it would be impossible 
for it to use them. 

The specimens of ooleoptera, kept in the water-cabinet, 
are among the most interesting of the whole collection, 
whether in the larva or imago form; and to this order 
we are indebted for a large number of aquatic species, 
that may be kept in jars, and some few that may be 
introduced without danger to the tank. 

Dtticus Mabginalis is one of the handsomest of 
water-beetles, and its habits are amusing and instructive. 
It possesses an insatiable appetite, and great muscular 
power, as we soon discover when removing it from one 
jar to another, for if it succeeds in planting its claws 
firmly on the edge of the vessel, it is dij£cult to move 
it. It belongs to the large tribe of Aquatic camivora, 
ranged in the section Pentamera, in which the tarsi of 
all the feet are five-jointed, the fourth being of ordinary 
size. 

The Dyticus is a true 
water-beetle, being aquatic 
in both its larva and 
perfect forms. The larva, 
known as the water-tiger, 
is found in plenty in the 
muddy ditches round Lon- 
don, and is a strong, 
stubborn, ugly, and rav- 
enous worm, with a tail 
formed for respiration, and 
curved mandibles to tear 
its prey to pieces. It is 
very active, and may be 
kept without difficulty; 
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but nothing else should be placed in the same jar, 
unless intended as food for this savage. A small fish 
thrown in is eagerly clutched, and held firm by the 
claws; and the larva then plunges its mandibles into it, 
and is soon buried head-deep in the mangled body of 
its pre^. I have generally fed them on beef, but they 
prefer small fish, or larva of the dragon-fly, and do not 
go through their metamorphosis weH without such food. 

The imago is a handsome creature, with strong hooked 
claws, famished with amber hairs, which, under a lens, 
resemble very closely the claws of a crab. The elytra 
are beautiluUy tinted with rich green and bronze, and 
the divisions of the head and thorax separated from the 
abdomen by sharp, whitish lines. Small fishes make the 
best diet for this beetle; but as this food fouls the water, 
it is best to keep them in clear jars, with a few pebbles 
and weeds, and once a week remove them to another 
vessel, to be fed. This plan preserves the brightness of 
the beetle-jar, and prevents the annoyance of effluvia. 

Hydrous Picbus. — This is the largest of our native 
aquatic beetles, and, with the exception of the stag-beetle, 
it exceeds in bulk any other species of indigenous Cole- 
optera. It is conmon in the brooks and ponds in southern 
counties, but becomes rare as we travel northwards. In 
the larva state this is a rapacious and blood-thirsty in- 
sect, and of so destructive a character as to deserve its 
French name . of ver'Ossassin, In that early condition it 
resembles a large soft worm, of a somewhat conical form, 
provided with six feet, and having its large scaly head 
armed with two formidable jaws. The head moves with 
such freedom in all directions, that it can readily seize 
small shell-fish and other molluscs fioating on the sur- 
face, without altering the horizontal position of the body 
maintained in swimming; and it is even bent backwards, 
and devours its prey more conveniently by using the 
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back as a kind of support. These larvee swim with facility, 
and have two fleshy appendages at the tail, by means 
of which they suspend themselves at the surface with 
their heads downwards, when they have occasion to res- 
pire, (Cuvier.) The beetle differs greatly in habit from 
the grub; it is by no means carnivorous, but quite harmless, 
docile, playful, and tameable. It is a noble creature for 
the cabinet, and may 
even be kept in the 
Aquarium safely. In 
its complete form it is 
as interesting for its 
gentleness as it is in 
the larva state for its 
rapacity and destruc- 
tiveness. The female 
spins an elegant and 
waterproof cocoon for 
the reception of its 
eggs, and when they 
are deposited she will 
watch them with a 
maternal solicitude not 
frequently exhibited by 
creatures of this family. 
The Hydo'oxis piceus is here represented of the natural 
size; the ground colour is black, with a shade of bronze, 
and the margins of the elytra are tinged with green and 
purple. Each wing case is marked with dotted lines, the 
breast is dingy yellow, and the antennse and organs of 
the mouth dull red. The legs are black, and the hairs 
which fringe the tarsi reddish brown. 

CoLTMBETBS, of Several species, may be obtained in 
plenty from clear brooks in every part of the country. 
These are elegantly-formed and lively beetles; their elytra. 
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COLYMBETES. 



legs, thorax, head, and breast of the same jet-black hue, 
and highly burnished, though, when immersed, the breast 
and abdomen glisten with an intensely metallic silvery 
lustre, owing to the fihn of 
atmospheric air which the 
beetle obtains fix)m the surface, 
and which adheres to the hairy 
covering of the abdomen. This 
silvery flpecies is here repre- 
sented in its natural size. They 
are comparatively harmless, 
though I have just witnessed 
the demise of one that was 
attacked and eaten by his 
pretty kindred, the wing-cases 
and head only remaining to 
testify of his former individuality. This is a delicate 
beetle, that requires very pure water and a neat arrange- 
ment of aquatic plants, to give full effect to its beauty 
as a cabinet specimen, and, when carefully preserved, a 
jar of them forms a conspicuous and attractive object. 
Gybinus Natatob. — This is a member of an interest- 
ing and pretty family. Gyrintus takes its name &om the 
tendency most of the beetles of the tribe have to mwe in 
circles, and this particular species exemplifies the habit of 
the tribe in a very striking manner. It is a very sociable 
beetle, always found in company with others of its kin- 
dred, forming little communities, which pass their time 
in whirling and spinning upon the surface of still pools, 
like congregations of dancing dervishes. They are as shy 
as they are nimble, and it requires some dexterity to net 
them, for they dive and scatter on the approach of a 
footstep; but if the observer remains quiet a few minutes 
by the water's edge, or on a plank or bridge above the 
pool, they so<m resume their gambols under his eye, and 
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in the sunshine appear like minute buttons of burnished 
metal rapidly reyohing or darting to and fro upon the 
surfiioe, and for a length of time that proyes them to 
be by no means subject to giddiness. 

The speeies of Qyrinus are not numerous in Britain, 
not more than eight being known to naturalists; but the 
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GYRINUS NATATOR. 

paucity of species is compensated by the profuseness of 
the individuals, and of these natator is the most abundant. 
When placed under a lens, this beetle bears the form 
represented in the next page. The colour is blue-black, 
with a resplendent^ metallic lustre, in which shades of 
copper, silver, and bronze occur, as we view it at various 
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angles to the rays of light. The thorax is marked with 
three transverse lines on each side, of which the anterior 
one is punctured, and runs parallel with the margin. 
The eljrtra are turned in at the sides, and the surface 
of each is marked with eleven stris or longitudinal 
lines, composed of minute punctures. The terminal seg- 
ment of the abdomen, together with the legs, are of a 
rust-red. 

If we inquire by what means it is enabled to perform 
its elegant gyrations on the water, and which very 
closely resemble those of a skilM 
skater on the ice, we find that its 
structure is eminently fitted for 
such peculiar movements. In the 
first place, the antenn» are short 
and thick; if they protruded for- 
ward to a great length, as in 
Longicomesy they would seriously 
impede the freedom of action, 
which is the life and joy of this 
nimble fellow. They are clavate, 
and consist of seven closely-jointed rings, each antennsB 
being attached by a slender peduncle to the upper and 
internal edge of a large radical joint furnished with an 
auricle at its outer side, which, like the lid of a box, 
shuts in the antenns when unemployed, and protects 
them from the water, (Eirhy.) The anterior legs are 
long, and formed for walking or to act as instruments 
of prehension; the four hinder ones are very short, and 
ciliated externally, bearing a strong resemblance to the 
paddle of an oar. "The head is sunk in the thorax as 
far as the eyes, and the latter are divided by a process 
from the anterior part of the head, in such a manner 
that there appear to be two eyes above and two below 
-—a mode of structure admirably adapted to the wants 
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of the insect, which requires at the same time to observe 
objects both in the air and water." The hinder legs 
are capable of a free oar-like action, which render this 
gyrinus the most expert of swimmers, and the circular 
movements are accomplished by the more rapid action 
of the oars on one side than on the other. So equipped, 
the whirlwig leads a merry life; he skates away from 
morning to night, never in fear of being drowned, and 
seemingly never tired. 
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CHAPTEE XIII. 



HETEBOPTKBA. 




^w»^Av. 



N the Cuvierian arrangement 
the land and water-bugs stand 
between the true beetles and 
butterflies, and in those mem- 
bers of the order which pos- 
sess wings, the chief charac- 
teristic is, that the anterior 
pair fold nearly horizontally, 
partly lapping over each other, 
and are of a leathery texture 
at the base. The majority of 
the members of the order are 
inliabitants of tropical climates, and some of them dis- 
play colours equal to those of the true beetles. Not a 
few have the power of emitting powerful odours, in 
some cases of an agreeable nature, and in others — as the 
common bed bug — of a most disgusting nature. The order 
readily separates itself into two great divisions — namely, 
the GeocorisQt or Land Bugs, and the Hydrocorisa, or 
Water Bugs. Both divisions supply a few specimens for 
the Water Cabinet, but the most important are those 
belonging to the second class. 

Among the first class in this order the most interesting 
is Hydrometra stagnorum, or the Water-measurer, which 
may be seen treading the surface of still brooks and rank 
pools in summer-time, in company with swarms of ti- 
pulidan gnats, (ChironomlJ whirlwigs, and two other 
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aquatic bugs, the Gerris hautris and the Velia currens 
of Latrielle. The Hydrvmetra is a lively creature, a body 
80 slender as to be little more than a black line half an 
inch in length, from which the long and angularly-jointed 
legs proceed in regular pairs. Under the microscope the 
divisions of the body are very plainly and prettily marked, 
and the terminal processes of the legs are made after the 
model of those water-shoes with which a certain clever 
Norwegian lately undertook to walk on water with nearly 
as much ease as on land. Whether the mechanician ever 
succeeded in « the enterprise is not on record, but it is on 
record in the Book of Nature that this, and many other 
similarly-formed creatures, have found on the aqueous 
element a safe flooring for their feet ever since the first 
hour of creation, ere He who equipped them, had sent his 
Son to walk upon the waves. 

Notouecta and Nepa are of the same order, but are 
true water-bugs, formed for diving and sub-aqueous life. 
The Notonecta, or Boat-fly, is a rapacious creature, that 
spends much of its time lying in wait for prey, but which 
exhibits immense activity when it captures its booty, 
darting down with it, and holding it firmly by the fore- 
legs, which are formed as claws. It is ingeniously 
adapted for the predaceous aquatic life it leads; the 
general form is well adapted for propulsion through 
water, and the hinder legs have an oar-like form, and are 
fringed with bristles along the edge, by which their 
striking surface is much increased. The boat-fly is an 
artistic swimmer; it varies its motions considerably, and 
delights in swimming on its back, a feat in which it is 
aided by its eyes being so placed as to enable it to see 
both above and below, and thus gain early intelligence of 
danger, or of the approach of its prey. Owing to their 
liveliness and voracity, they afford much int-erest when 
domesticated, and should be treated as directed for Dyiicut. 

The Water Scorpion is a good representative of the 
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Nepida, and has the distinguishmg features of its tribe 
very strongly marked. The "Water Scorpion is a very 
common inhabitant of our brooks, and its singular form 
quickly arrests the eye of the sportsman when turning 
oyer the contents of the drag-net. N. nepiunia and N, 
cinerea are, perhaps, the most common; and either of 
these is an admirable object for the microscope. The 
water-scorpion is the victim of the parasitic water-mite, 
(HydrtLchna ahstergensj which inserts its egg ' in the 
body of the Nepa, and thus compels it to support the 
young of its worst enemy, a task which it performs at 
tiie cost of its life. I have several times introduced the 
Hydrachna into my jars of Nepa, but have never yet 
witnessed the parasitic deposit of the eggs. In confine- 
ment, the Nepa is the least hardy of any creature in the 
collection, if the sun strikes the jar it perishes, and it 
wiU not live long unless it has means of occasionally 
leaving the water — hence a broad jar should be used for 
it, and a small piece of pumice stone should be floated 
in it, to form an island to which the insects may resort. 
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CHAPTER XIV. 

THB UANAGEMBNT OF THE CABINET. 

HE instructions already given for the 
management of aquaria will be found 
to embrace most of the points inrolyed 
in the management of beetle and lanra 
jars, for these are but aquaria on a 
smaller scale. The chief matter is to 
separate the species as much as possible, 
so that the carniyorous kinds shall not 
destroy the harmless ones; and on this 
plan the study of each kind is greatly 
facilitated. Since the jars afford the best means for the 
culture of choice aquatic specimens of the various kinds 
of Riccia, Conferva, Nitella, and Lemna, such minute 
water-weeds should be used for mainti&ining the necessary 
balance in each, and if some of the vessels are filled 
with brook-water only, the student will come into pos- 
session of many valuable examples of animal and 
vegetable life. Feeding is necessary in the case of 
carnivorous larva, or they will devour each other until 
there is but one lefb; small pieces of beef, or small 
red earthworms are the most conveniently obtainable 
kinds of food, but any soft-bodied insects will suffice. 
Of course, the water in the vessel is not to be changed 
unless by the death of any of the creatures it becomes 
foul, in which case set matters right as quickly as 
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is essential to a pleasurable and profitable study of 
the lower forms of aquatic life, and indeed without 
a microscope one might as well in these days confine 
one's scientific studies to Joyce's Dialogues and the 
old cylinder electrifying machine. For ordinary observa- 
tion and determination of species, a common hand 
lens will suffice. For a careful examination of minute 
objects not requiring the powers of a compound, there 
is nothing better than a Coddington lens; and as a 
good accompaniment to the Coddington for the pocket, 
and to take into the fields when collecting, the three- 
power lens, w}iich may be obtained of any optician 
for seven shillings, is most valuable. 
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CHAPTEE XV. 



The ripples seem right glad to reach those cresses 
And cool themselves among the emerald tresses ; 
The while they cool themselves, they freshness giv 
And moistiare, that the bowery green may live ; 
So keeping up an interchange of favours, 
Like good men in the truth of their behaviours. 

KEATJ 
AQUABIA FEBN-CA8ES. 
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In the first edition of this work, I suggested thit 
the fresh-water tank afforded a good opportunity for the 
lover of ferns to attempt the cnltivation of many choice 
kinds in connection with it, and that soggestion has 
been pretty extensively carried out, with more or less 
success, by many ardent cultivators. 

There are several modes of combining the Wardian 
Case and the tank together. A moderate-sized tank 
may be very readily adapted for the growth of ferns, 
by having the inner sides lined with a narrow border 
of zinc, and the centre left open. This border would 
comprise first a narrow shelf, running round about four 
inches below the top of the vessel, and at the edge of 
this shelf next the centre of the tank, a perpendicular 
edging of four inches, so that the zinc-work forms a 
t3!Ough or border. This trough is to be filled with peat, 
the ferns planted in it at proper distances from each 
other, and a glass dome or frame fitted over the whole. 
The upper frame should be fitted with a door, and the 
simplest way to accomplish this is to have one of the 
glass squares attached to hinges, so that it may be let 
down whenever the live stock or ferns require attention, 
or a breath of fresh air seems desirable. The ferns 
grow rapidly in the moist air by which they are sur- 
roxmded, and soon fill the upper frame with their 
feathery verdure, so that, though there is but a border 
of them, the whole of the upper case appears filled. 

A still more elegant way is to pile up rock-work in 
the centre of the tank, and bring its summit i^iree or 
four inches above the water. This central pile will 
serve to hide the supply-pipe of a fountain, and the 
ferns need not therefore be inclosed with ghiss. The 
ferns are then planted in the hollows left for them among 
the stones, and guarded against excess of moisture by 
means of a layer of potsherds and broken limestone 
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under each, or pockets are made round the jet 
plante in pots, which is better than planting 
The fountain plays above and over them, and 

"Crystal bubbles 
Cbarm us at once away from all our troubles," 

it adds to the sparkling freshness of the gracefu 
and, by keeping up a run in the tank, enabl 




FERN-CASB AQUABIUU. 



double the number of gold and silver fishes thai 
be safely preserved without it. In selecting £99 
this purpose, those only should be used which m 
delight in an abundance of moisture, and which are 
met with in dripping caves and under waterfall^ 
The same mode of growth may be ad(^ted w| 
fountain, by placing over the tank a close fraa| 
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a door, as in the former case; or the masses of rock 
may be built up on each side, and an architectural foon- 
tain fitted in the centre. The manufacturers produce 
tanks with cases fitted expressly for this mode of culture; 
one of these is here represented. 

If ferns of large growth are to be grouped under a 
fountain, the rock-work must be built up above the but-* 
face some four or six inches; a compost of sharp sand, 
turfy peat, and small charcoal must be prepared, to fill 
the pockets for the ferns to root in. Care should be 
taken that the root-stocks are prevented reaching the 
water, either by the upper surfaces of the stones them- 
selves on which the compost is placed, or by some pieces 
of broken flower-pots laid horizontally, with the compost 
on them and concealed by the superstructure, but sloping 
from the centre, so that the water of the fountain will . 

readily run off into the tank; should it form pools about ^ 

the roots, it may sodden and destroy the plants; small 
clefts are sufficient for the escape of young fronds. 

The root-stocks must be planted in the compost, and 
should, if possible, be chosen when they are just putting 
out new fronds. The old fronds had better be cut off, 
and the rhizoma trimmed down so as to leave but a 
small portion attached to the crown, and the stones built I 

round the shooting stems so as to afford them no more I 

room than they will require, and so that most of the 
falling water will run off direct to the tank over the 
rock-work, without penetrating to the root-stocks below. 
The latter will get as much as the most water-loving 
ferns require, in spite of all precautions to prevent the 
water flowing freely to their roots. , 

When the root-stocks are planted, it will be well to 
stuff the crevices with moss, through which the fronds 
will easily protrude. The moss will prevent any undue 
exhaustion should the sun shine powerftdly upon the I 
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tank, or slioidd the fountain only play occasionally. 

Another plan of fitting a rectangular tank with ferns 
is to haye the lower portion formed in the ordinary 
way, but of less depth than usual, ai^d then in this 
to build up a large mass of rock-work so as to form 
an arch above and apart from the water. This rock- 
work may either be wholly composed of cement, with 
suitable hollows for the insertion of the plants and 
the compost, or a number of blocks of granite or any 
other rough and picturesque stone, may be cemented 
together firmly and tastefully. Oyer the whole of the 
arch, ferns, lichens, lycopodiums, choice bog plants, 
epiphetes, and moisture-loying creepers may be grown, 
and a magnificent scene produced of fishes gamboling 
in the open water, and under the dark shadow of the 
arch which spans the centre, while aboye creep, and 
twine, and waye the chastest and brightest of yegetable 
creations, reyelling in the moisture, and rejoicing in the 
partial shade that the glass enclosure secures for them. 
A construction of this kind, designed by Mr. George 
Yoyez, is represented in the frontispiece. 

There is yet another mode of combining the two 
elegances, and that is by means of a common fern- 
shade, the dish of which forms the Aquarium, and the 
shade aboye a cover for the ferns. My first attempt 
at this combination was made by means of a sixteen-inch 
fern-shade. I explored almost eyery glass warehouse in 
London, as well as the several bazaars, to find a fluted 
pillar with a spreading summit to fit in the centre for 
the reception of the ferns, and failing to find anything 
to my taste, I stole a green glass flower-vase of my 
wife's, and proceeded as follows: — I placed the vase in 
the centre, and piled pebbles round it to keep it steady, 
and spread a continuous bed of similar pebbles over 
the bottom of the Aquarium dish. The vase stood 



Digitized by VjOOQiC 



132 THE FBB8&-WATSB AQUiBIITM. 

fifteen inches high, had a finn spreading base and a 
fluted-lipped summit that spread over to a breadth of 
six inches. Into the rase I then dropped a handfiol 
of broken flower^pots, then a little old mortar, and than 
filled it up with t compost of peat, silver-sand, and 
pounded charcoal. I then planted in it the brittle 
bladder fern, (Cystopteris fragilis,) the pretty Trieho*' 
manes Ikinbridffense, and the adder's tongue, (Opkioglosgum 
imlgatum.) Around the roots I placed two pretty 
Lyeopods, namely, Lepidopterum and Willdenomi, The 
dish was stocked with Hydrocaris morsus ranee, small 
tufts of MyHophyllum spicatum, Stratiotes, Chora, and 
the only fishes were six small picked spedmens of 
Cyprinus awratus — the prettiest gold-fish I had ever 
seen. 

This did well, but there was one objection to the whole 
affair, and that objection I have seen repeated in every 
fern-shade Aquarium I have hitherto inspected, whether 
on the smallest or largest scale. The evaporation is of 
course immense at all times, and it is confined; when 
the sun shines on the vessel, the evaporation is increased, 
and such a condensation takes place on the upper shade 
as for a time prohibits a view of the lovely scene 
within. Since we do not light a candle to put it under 
a bushel, this objection is almost fatal. In u cade 
made with a door a temporary remedy is to be found 
in occasionally syringing the inner sides of the glass 
so as to carry down the moisture in a stream. Another 
partial remedy is to open the door during the warmest 
period of the day, and allow the vapour to escape: 
but these are only partial remedies. 

Still, in fairness, it must be stated that the opaque 
condition of the glass is not permanent. If the tank 
can be kept at nearly the same temperature as the 
"'* that surrounds it, the condensation is very trifling; 
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hence in the morning and evening the gkas 
pretty bright, and the scene may be contem 
pleasure; it is the differeitee in temperatui 
the water within and the glass surrounding 
air without that causes the evil, and to p i 
sunsliine must be as much as possible exc I 
dieet of perforated glass of the kind now i 
ventilating purposes might usefully be insert 
top of a rectangular frame, to facilitate the 
moisture; but in an ordinary fern-shade such 
is not available. A double case, with a spi i 
indi or more between them, would very muc 
the inconvenience, by surrounding the inner i \ 
a stratum of air of the same or nearly the t : 
perature as that prevailing within. 

But the fountain carries the day in the co 
of the fernery and the Aquarium, though in 
the evil I have so lengthily dwelt upon, the co 
is worth effecting, and the view will be open i 
dimmed sufficiently often to remunerate whoeve 
datience or the means to carry out the schei ( 
full integrity. 

Mr. H. Baines, of the Yorkshire Philosophica 
some time since published an account of a f 
Aquarium which proved eminently successful. I 
of the ordinary glass vase and dish, the lati 
slightly tinged with blue; in the centre of the A 
dish is inserted a pedestal of glass, and on 
placed a blue glass dish or tazza, made to fit 
top of the pedestal, as in the engraving at the 
Chapter I. The bottom dish is covered with 
of soil, (in my opinion unnecessary,) and this is 
with pebbles. The dish on the pedestal is a 
with soil, ''(peaty of course,) and planted wit] 
suitable to a Ward's case. The Aquarium 
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stocked and filled, sad the bell-glass fitted into the rim 
of the Aqnariam. 

The following selection is adopted by Mr. Baines: — 

Fishes^&ma^ Gk>ld Fish, Minnows, and Sticklebacks. 

Mollusks — Succinia putris, Planorbis comens/ carinatos, 
and marginatus, Cyclas riiroola and cornea. 

Insects — Several species of Colymbetes, Hygrotes, 
Hadaticns, and Gyrinus. 

Water plants — ^Yallisneria spiralis, Aponogeton dis- 
tachyon, l^'ymphsea odorata minor, and I^ymphs^ 
macrantha. 

lor the Wardian Case — ^Adiantam capillns-yenena, 
Lastrsea dilatata Schofieldi, a beautiful small Yorkshire 
variety, Asplenium yiride and trichomanes, Asplenium 
fontanum, etc. 

Lycopods — Willdenowii, umbrosum, stolonifenun, muta- 
bile, densum, and lepidopterum. ^ 
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PREFACE 



I HAVB followed in the preparation of this work I 
adopted in the companion yolume on the '*Fresh-wa 
riam/*— that of indicating, rather than describing tl 
subjects that present themselves for investigation, au< 
more at length than other authors have done, the ra i 
management. To set up a tank and manage it in at 
with sound principles, is not such an easy matter i 
writers have represented it. Those only know the d f 
which beset beghiners, who have again and again i i 
subject one of experiment; and hence some writer , 
wise estimable and able men, have laboured assidu i 
describe the various forms of life to which the A ; 
introduces us, and have said little or nothing on the s; i 
be pursued to render those forms of life amenable to 1 1 
ditioDS under which the aquarian desires to observe t i 
shall absolve myself at once from any possible cIh 
instituting comparisons, by acknowledging that there ai' 
more scientific, perhaps more interesting, and certain ; 
copiously descriptive works on the subject than this, b; 
is none in which the practical aquarian has pointed 




iv 



him more definitely the loiirces of danger and the method of 
accomplishing success. M7 books sell laigelj because I teach 
people how to do that which I have done myself; these 
practical arts are not to be gaessed at, and generalities are 
apt to lead people astray in all parsnits where actual manipu- 
lation forms the basis of the result desired. I take credit to 
myself for haying cleared away many of the errors that haye 
prevailed in the management of aquaria, and for having set forth 
pretty definitely the principles on which the student should 
proceed from the very first. That is off that I have attempted 
in this new edition of the **Book of the Aquarium," with 
which a few botanical and zoological notes are incorporated 
merely as introductory lessons, which may be followed out to 
any extent commensurate with the present state of science, 
with the help of more technical and more elaborate works. 
As the instructions here given are the result of peiBonal obser- 
vation and experiment, including no small expenditure of time 
and money, I here put up the notice which appears in the 
prefiice to the other portion of the work— Ptrato Beware, 

S.IL 
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"A sounding grotto, vaulted, vast, 
O'ers budded with a thousand, thousand pearls, 
And crimson-mouthed shells with stubborn curls 
Of every shape and size, even to the bulk 
In which whales harbour close, to brood and sulk 
Against an endless storm. Moreover, too, 
Fish— semblances of green and hazure hue, 
Keady to snort their streams." Keats, 



CHAPTEE I. 

THE INVITATION OF THE SEA. 

HEEE needs no voice of poet to give 
new zest to the old thirst for a know- 
ledge of the wonders that are hid 
beneath the waves. How in the season when the deep 
green of summer begins to wane, and the faintest tinge 
of autumnal orange appears like a blotch of lost sun- 
shine on the landscape, do our thoughts revert to the 
vast, and unchangeable, and mysterious sea — 

B 
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stadent. Obsenration and experiment have in a few 
years settled most of those points about which there 
was at first so frequent a controversy, and the conditions 
of success may be stated in such a way as to ensure 
to every beginner a safe and certain progress firom the 
first. It has been my privilege to do something towards 
making the Aquarium known as an embellishment of 
the Home of Taste, and also to lend a helping hand 
to thousands of students in this and other countries, 
by pointing out the sources of danger, and the methods 
of procedure on which success must be based; and now 
that experience, acquired by patient experiment, has 
changed the whole aspect of Aquarium science for the 
better, I hope to aid the cause still further by a new 
and more complete code, of imitating in tanks the 
actual processes of nature. 

An Aquarium must be constructed in accordance with 
the use to which it is to be put, and therein are 
more matters for minute consideration than have been 
hitherto imagined. We now know with a considerable 
degree of certainty how the several tribes of animals 
and plants, that come before us for consideration, com- 
port themselves in the confined space we would have 
them thrive in; and we know also, as the result of 
many sacrifices and disappointments, what degrees of 
light and heat affect the collection for better or worse, 
and, in fact, the risks attending the management of 
tanks has been reduced until we scarcely recognise 
their existence, but proceed in strict accordance with 
first principles, and accomplish the wished-for result, 
without feeling that any, even the least accident, is a 
necessity of the undertaking. Let us now consider a 
few preliminary matters, and then proceed seriatim to 
the practical work of collecting and keeping living 
examples of the inhabitants of the deep. 
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CHAPTEE II. 
TANKS FOB HABINE AQUABIA. 

N the "Fresh- water Aquarium" I have 
stated in brief the conditions to be sought 
in the construction of tanks, but marine 
creatures are not so easily kept as river 
fishes, and the dimensions and forms of 
tanks are matters of the very first im- 
portance. For instance, we may have 
river tanks of any depth without fear 
of losses, because the supply of oxygen 
can be obtained more readily and more abundantly; and 
the tanks will bear more light than would be safe for 
marine vessels. Besides this, the inhabitants of river 
tanks are possessed of higher powers of locomotion, and 
can travel where they please within the limits of the vessel; 
but an Actinia, or star-fish, will be likely to travel to 
the bottom, and die there for want of the life-sustaining 
element. Therefore it is important, that whatever are 
the dimensions or forms of Marine Tanks, they must 
be shallow, and the object sought in determining their 
forms and sizes should be to expose as large a surface 
as possible to the atmosphere, consistent of course with 
the cubical contents of the tank. If they were made 
so shallow as to afford only just sufficient depth for 
the creatures to be quite immersed, it would be far 
safer than to proceed in the other direction, of giving 
more depth than needful. Take account of whatever 
Aquarium failures you can remember amongst your 
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friends, and you will invariably find that the vessels 
which gave the most trouble and the largest percentage 
of losses, were over a foot deep, and if we adopt for 
marine stock the rectangular vessels that were made in 
plenty when the Aquarium first became popular — ^vessels 
that were generally constructed with four sides of glass, 
and a depth equal to half or more of their length — 
we shall consign to a tomb every item of marine stock 
committed to it. Instead of preservatories such tanks 
are sepulchres; river fishes may need no better, but 
marine zoophytes soon perish in them. 

On this subject of the form of vessels every aquarian 
must take a lesson from what has been accomplished 
by Mr. W. A. Lloyd, of Portland Eoad, Eegent's Park. 
To him we are indebted for the invention of proper 
tanks, and the mode of successive improvements in the 
method of management, which have given so great a 
degree of certainty to the practice. The thousands of 
animals kept by Mr. Lloyd in a perfect state of health 
and vigour, for sale, are in a series of shallow vessels 
of slate, through which there is a constant fiow of 
water, the proportion of surface exposed is perhaps not 
less than one-sixteenth of the whole bulk of water 
in them, and thus there is a constant absorption 
of atmospheric air, and vegetation is not required at all. 
In the drawing-room aquaria fitted up by the same 
persevering naturalist, the exposure of a large surface 
to the atmosphere is always aimed at as a first necessity, 
other aids coming in to still farther ensure a due 
aeration of the water. There is no occasion for a run 
through the tank, because the most complete aeration 
can be accomplished without it; but the imitation of a 
tidal fiow is not only possible, but easy, and where it 
is adopted the number of specimens may be largely 
increased. 
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BOCK-FOOL TANKS. 



To smooth the way for beginners Mr. Lloyd has 
adopted a cheap form of shallow tank, which is here 




figured. These are sold at thirty-five shillings each. 
They are made with bottom and three sides of slate, 
and the front of glass. Though they vary in proportions, 
they may be generally described as eighteen inches 
square and four inches deep. Now you must have ob- 
served, if at all conversant with these pursuits, that 
Actinia that have been consigned to a glass or earthen- 
ware dish while the tank was being prepared for them, 
exhibited every sign of vigorous health. When transferred 
to the tank the trouble and vexation began; yet per- 
haps you never reflected that the dish was the best 
place for them, and the tank the worst. What is the 
lesson taught thereby? Plainly that^our tank was too 
deep; they prospered in the vessel which held barely 
sufficient water to cover them, but began to decline, 
and ultimately perished in that which by its very depth 
appeared more like their proper home. True, the sea 
is deep, and true also that most of the creatures kept 
in tanks are from its shores, where they are often laid 
bare by the receding tide, or with the merest film of 
water over them, to preserve them cool and moist in 
the sunshine. But there is another reason why we must 
not be led astray in supposing that deep vessels ofler 
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the best conditions for our purpose. The sea is too 
vast a mass in itself to bear comparison as to its 
internal economy with a tank containing but a few 
dozen, or even a few hundred gallons of water. Its 
constant motion suffices to entangle and carry far down 
below the surface immense supplies of atmospheric air, 
and its abundant vegetation and profusion of iniusoria 
also contribute to the most complete aeration of its waters. 
Therefore for the pelagic or deep-sea life shallow tanks 
are still the best, and if you are at this moment 
puzzled how to make a deep ressel answer for marine 
8 took, give it up, and provide yourself, with one of 
proper make and character. These shallow vessels made 




expressly for beginners, may be imitated in an inex- 
pensive way, by means of a glass dish, an earthenware 
foot-bath, or any other vessel not metallic, of similar 
form and dimensions. As the appearance of the thing 
is, in many cases, all-important, it is with no small 
pleasure that I can bear testimony to the beautiful 
appearance of these shallow tanks when stocked with 
a suitable variety of zoophytes. The view from above 
is the best, for we then see the expanded rays directly, 
whereas from the front we generally have an oblique 
view, unless some considerate anguicoma or dianthus turns 
his face full upon us, away from the glare of light 
which the window admits upon him. 
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From this simplest of all forms of vessels let us 
proceed another step. The vessels with four sides 
of glass admit a vast deal too much light; the 
consequence is that some of the inhabitants commit 
suicide, and the vegetation, instead of doing its work 
in an orderly way, becomes rampant and unmanageable. 
Instead of a velvet-like growth of minute algae on the 
rock-work, involved ropes of conferva appear, or, what 
is worse, the water becomes opaque with "green stuff;** 
tiiere are more spores set free than can find resting- 
places, and they float in the liquid, and make it of 
the consistence* of pea-soup. Light alone must not have 
all the blame, for heat is also a powerful agent to 
bring about such a state of things. It is evident, 
therefore, that the heavier is the vessel in bulk, pro- 
portioned to its size, the more slowly will it be affected 
by heat; a heavy non-conducting opaque material should 
largely predominate in the construction of the tank, 
and nothing has hitherto been found so suitable as 
slate. The lighter and more fully illuminated the vessel, 
the less is its value for marine purposes; it must be 
heavy, and but partially open to the effect of light, 
and then an equable temperature is obtained, and a 
more constantly pellucid state of the water. Mr. Wa- 
rington*s name has been mentioned in the fdrmer part 
of this work as having done much for the Aquarium. 
He must have honourable mention here again as the 
inventor of the slope-back tank, which realises the 
condition's of success more completely than has been 
accomplished by any and every other means. 

SLOPE-BACK TANKS. 

The object sought to be accomplished by this form 
of vessel is a closer imitation of the conditions under 
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which marine animals exist in their native waters. There 
the light which reaches them is wholly vertical, or at 
least the laterally-refracted rays are but of small 
account. In the slope-back tank the back and ends aro 
of an opaque material, and light is admitted from above 
only, so that the tank is in itself the closest possible 
imitation of a rock-pool, with the advantage of afibrdmg 
an uninterrupted view of the contents. The form in 
which these tanks were originally made is shewn in 
the annexed cut, and with such vessels I have had such 




unvaried success, that from my first adoption of them 
I have constantly recommended them as the best for 
marine ptirposes. It is true that able pens have de- 
nounced them as ugly and unmanageable, but the day 
of their disgrace is nearly over; many who opposed 
them are now glad to have their aid, after paying 
heavy penalties in the use of t^ks made wholly of 
glass, and afber the shallow square tanks and the glass 
pans, these are certainly the next in efficiency; and, so 
far from being inelegant, nothing in the way of aquaria 
can surpass or even equal the beauty of the scene they 
present when well stocked, the subdued light being in 
favour of the view rather than against it. Were it 
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otherwise the health of the inmates would be a snfBcient 
compensation, for in a matter of this sort it would be 
absurd to advocate any form of vessel, however elegant, 
which did not fulfil the conditions essential to the 
preservatiori of the creatures. 

Let us consider for a moment what are the advan- 
tages of this form. Owing to the slope of the back 
it can be fitted and unfitted more quickly than any 
other kind of vessel, except the little shallow, ones 
already described. In fitting rock- work, not a particle 
of cement is needed; hence, instead of losing the whole 
stock two or three times over, as is the case sometimes 
when cement has been used, and has been supposed to 
be properly seasoned, the risk from that danger is re- 
duced to nil. Any rough non-metallic mineral may be 
piled upon the slope in a few minutes, tufts of Alffa 
inserted a discretion, and removed again when they 
decay, without the smallest disturbance of the general 
furniture. Better still, the most beautiful and appropriate 
back-ground may be made up of old serpula, oyster, 
and other shells, blocks of coral, and such light rough 
debris as will be sure to accumulate in the hands of 
an aquarian. Oyster shells incrusted with serpulse, ba- 
lanffi, and other small marine masons, add nothing to 
the weight of the vessel, yet serve all the purpose of 
heavy rock-work, and if the spontaneous vegetation so 
necessary to the success of the tank does not appear 
on them with sufficient profusion, a few pieces of mica- 
schist may be mixed with them and left alone, and there 
will soon bo plenty. 

Another advantage of these tanks is their strength. 
When properly made they will last a lifetime without 
becoming leaky, which cannot be said of any tank 
having four sides of glass. Perhf^s four-fifths of the 
glass tanks made and sold at the first start of the 
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TANKS FOR MOLLUSKS. 

For special purposes other forms of tanks are used. 
It is not advisable, for instance, to associate together 
mollusks and actinise, and instead of the slope-back 
tank, which is unequalled for the latter, the former are 
most conveniently preserved in shallow octagon tanks, 
which are fitted with rock-work rising above the sur- 
face of the water, so as to allow the creatures to leave 
the water entirely, and scramble about on the rocks 
above the surface. If a cover be needed to prevent 
escape, one of wire gauze fitted on a moveable frame- 




work would be the best. If a glass cover is used it 

should be in two or more pieces, placed suflSciently 

far apart to admit air, and raised above the level of 

the edge of the tank at least a quarter of an inch, so 

that the air may circulate underneath it.* 

* Much valoable information on the construction of tanks, and their 
adaptability to the several purposes of preserving marine ammals in 
groups, may be obtained by a perusal of tiie yaluable "list of whatever 
relates to Aquaria," by W. Alford Llovd, 19, Portland Boad, JEtegent'9 
Park, London, W. It may be obtained through the post for fourteen 
stamps. No keeper of an Afoarium should be -without It. 
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POINTS IN WHICH THE MARINE DIFFERS FROM THE 
RIYER TANK. 

Though vessels of precisely the same construction are 
used for marine as well as fresh-water aquaria, yet, as 
the peculiar necessities of marine life demand some 
conditions of a special kind, I must here again briefly 




OCTAGON TANK ON STAND. 



treat of the vessels in which marine stock may best be 
kept. Every variety of tank or vase referred to in the 
the description of the fresh-water Aquarium may be 
used in the formation of marine collections; but while 
vases are eminently suitable for river stock, they are 
not to be strongly recommended for marine, and for 
this important reason, that we do not generally have, 
as in the former case, a variety of movii^ forms poising 
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in mid-water, or chasing each other through every part 
of the tank; but in the present case ground stock con- 
stitutes the main feature of attraction, and hence we 
require a vessel which admits of examination in every 
part, which a tank does and a vase does not. In a 
vessel containing actinia, madrepores, serpula, etc., we 
require to have at all times a clear view of the bottom, 
and a vase does not admit of this unless we look from 
above, the amount of refraqtion being very great at the 
base of the vessel. Hence, though marine stock may 
be well kept in vases, it must be borne in mind that 
such vessels are far inferior as to the means of inspec- 
tion to rectangular tanks. 

It is also important to bear in mind that marine stock 
invites the use of the microscope in a greater degree 
than river specimens, and a flat-sided vessel is the only 
one which affords proper facilities for the application of 
a magnifier to its contents. 
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CHAPTEE III. 



FUENISHING. 




HAVE always advised the use of 
rock-work without cement, and am 
more than ever conyinced that cement 
should not be used except as a dernier 
ressort in some particular and excep. 
tional case. I lost the whole stock 
in a tank of forty gallons this springt 
through haying built up an axch with 
cement, and put the tank in use again before the saline 
matter was completely dissolved out of it; yet it had been 
filled and emptied successively during a fortnight, and the 
water seemed at last so utterly unaffected, that in a 
moment of injudicious haste, I set it to work again, and 
next morning it was a dead-house. Whenever cement is 
used, let the tank be thoroughly seasoned, and then used 
for awhile as a fresh-water Aquarium; if an accident hap- 
pens at the first start it will not be so serious; nevertheless 
even miimows and dace at sixpence a dozen are not rashly 
to be housed in a poisonous apartment. If there is any 
suspicion in the mind of the aquarian that the cement 
may yet be capable of parting with solvent matter, let 
him keep it filled with water for another month, rather 
than hazard the lives of his pets in it. 

In using cement, get the best Portland; Eoman cement 
is a miserable dead-looking stuff, and does not set so 
well under water. Mix but a little of the Portland at 
a time, and apply it quickly in the form you wish it to 
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have, as it will neither bear altenng while wet, nor 
can you alter it when dry without breaking the block to 
pieces. To lessen the weight of a rockery, get a number 
of clean flower-pots of suitable size, and use them as the 
basis of ihe structure, around and on which to build a 
rough mass. If the rockery is to consist of tall 
columns, small flower-pots may be worked in all the way 
to the top, so as to render the column hoUow. If the 
whole of the back of a tank is to be built against, oonstruet 
the mass of several separate pieces, so that they may be 
easily lifled out one by one at any time, and replaced 
with ease. The old-fashioned tanks with four sides (^ 
glass may be improved by rendering the back plate oi 
glass opiaque by this process; and when all is done, get 
a sheet of sea-green tissue paper, and cover the back 
glass with it outside by means of copal varnish, and the 
interstices between the blocks will be hidden in a most 
agreeable manner, and one which by reducing the amount 
of lateral light, benefits the inmates and the general 
condition of the collection. I have found broken "burrs" 
from, the brick-kilns, such as are used for rock -work in 
gardens, a very excellent material for large rough rock>- 
eries, and especially for darkening the back plates of the 
old-fashioned tanks, on which I wasted my money years 
ago, when we were all in the dark as to the true principles 
of Aquarium science. The lightest and best-looking 
pieces of the broken burrs may be cemented round small 
flower-pots into soUd masses of a convenient size and- 
wei^t for lifting, and may be made tall enough to rise 
above the water, for crustaceans to gambol over. Cement 
will not adhere to glass, therefore an arch can be ecm* 
structed only in a vessel which has ends of slate. 

Mr. lioyd sells a cement expressly for rock-work, which 
is not affected by sea-water, and does not require long 
soaking to render it innocuous. 
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■ For slope-back tanks empty serpula shells, and old 
orasted shells of oysters and similar gatherings serve 
exceedingly well; small blocks of granite are also suitable, 
bat the best of all materials for marine tanks is mica- 
schist, as it not only looks well, but is the best of all 
adapted for the growth of aigse. The merest scrap of 
eonfervffi the size of a threepenny piece placed in the 
tank, will in the course of a week difiuse its spores over 
the mica, and present a regular growth of vegetation, 
for a free supply of oxygen. Whatever material be 
used, take care first to wash and scrub it well — ^let not 
a particle of dirt of any kind find its way into the tank. 
For the bottom sea shingle is certainly the best; best 
river shingle will do, or small garden pebbles. Wash 
them in several Waters, stirring them about briskly, 
pouring the water ofi*, and adding fresh until they are 
quite bright, and cease to discolour the water used. 

SBA-WATEB. 

In the early days of the Aquarium the use of artificial 
sea-water was unavoidable, owing to the difficulty of 
getting supplies from the sea. That difficulty is at an 
end; sea- water has become a regular article of commerce, 
and is supplied fresh, and fresh from the vast tanks at 
Portland Boad, and is forwarded at a low rate of charge 
to the most remote inland stations by railway. It was 
never to be expected than an artificial preparation should 
be equal in value to that obtained from the sea; never- 
theless when it was largely used, it was found of great 
service, and all the hardy kinds of Actinia prospered in 
it when it became thoroughly seasoned by use. It may 
be that in soma remote places possessors of marine ani- 
mals may find it necessary to prepare sea-water at home, 
and it would be vain therefore to ignore its uses in such 
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a work as this. Premising, therefore, that real sea-water 
is always to be preferred, and that if the animals can 
be obtained, there cannot be a great difficulty in obtaining 
with them a supply of water, let us see before us an 
analysis of it. The composition of sea-water is as 
follows: — 

Water 964.744 

(Common Salt, or Chloride of Sodiam . 27.059 

Chloride of Magnesium .... 3.666 

Chloride of Potassium . . . 765 

Bromide of Magnesium .... 0.029 

Epsom Salts, or Sulphate of Magnesia . 2.295 

Gypsum, or Sulphate of Lime . . . 1.407 

Carbonate of Lime .... 0.033 

Loss, or not accounted for . . . 0.002 

1,000.000 

To Mr. Gosse I believe we are indebted for the first 
hint on the formation of artificial sea-water. In July, 
1854, he communicated to the "Annals of ^Natural His* 
tory," the results of experiments performed to test the 
possibility of preserving marine animals in the preparation, 
and the result was so satisfactory, that for four years 
subsequently it was largely |nd successfully used. In 
the fictitious pi^eparation the compotent salts were re- 
duced to four, so that no less than three of the original 
ingredients were dispensed with. If the reader will note 
in what minute quantities the bromide of magnesium, 
the sulphate and carbonate of lime occur, and at the 
same time bear in mind that river and spring waters 
always contain a considerable proportion of the last- 
mentioned ingredient, it will be easily understood that 
the absence of those materials in the preparation does 
not materially affect its value. The preparation on Mr. 
Gk>s8e's plan is composed as follows: — 
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Common Table Salt . . . 3^ ounces. 

Epsom Salts . . . . i " 

Chloride of Magnesium . . ' 200 grains, Troy 

Chloride of Potassium . . 40 " " 

The recipe may be given in another form to avoid 
the perplexity of avoirdiipoiae and troy weights, thus: — 

Common Salt .... 81- parts. 

Epsom Salts . . . . . 7 " 

Chloride of Magnesium . . . 10 " 

Chloride of Potassium . . . 2 " 

There are also other preparations respectively known 
aa Haius's, Warington's, and Brew and Schweitzer*8 ; the 
latter is obtained by the evaporation of sea-water to 
dryness. 

ICANAQEMENT OF ARTIFICIAL WATBB. 

When the salts are ready, it is best to mix them in 
an earthen pan or jar, and allow them to settle and 
refine for a day or two. To dissolve them in the tank 
is decidedly a bad plan, thoagh it is daily recommended 
by the dealers. Any one who will dissolve a portion in 
a clean bell-glass, and allow it to stand for a week, 
using the clearest water, and adding nothing but the 
salts, will observe, at the end of that time, a quantity of 
gritty deposit, similar to iron rust, mixed with minute 
fragments of sand. This deposit proves that the chemi- 
cals we obtain are not pure; and, perhaps, it is not 
desirable that excessive purity should be obtained, but 
it certainly is desirable to keep such matters out of the 
tank. When the salts have been stirred up once or 
twice, so as to dissolve them thoroughly, test them for 
the last time with the hydrometer, till it registers 1.027 
or thereabouts; it may safely range from 1026 to 1.028 
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without interfering with the success of the. experiment. 
Hydrometers, registered for sea-water, are not everywhere 
obtainable, and the specific gravity bulb, sold for a 
shilling, answers the purpose just as welL 

A CAUTION TO THB UNINITIATED. 

Some beginners have attempted the preservation of 
marine specimens in solutions of common bay-salt, and 
have expressed surprise that they perish rapidly in a 
solution of «alt obtained from the sea. Any one at all 
acquainted with chemistry would readily predict, that 
there could be no more certain way of killing the crea- 
tures than the adoption of such a plan of preserving 
them. When bay-salt is prepared, many of the more 
soluble materials, chloride of magnesium especially, re- 
main behind in the mother liquor, because the chloride 
of sodium ctystallizes first, hence hay-salt alone does not 
prodttce sea-water; we must have the aid of the expe- 
rienced chemist, or turn chemists and prepare it for 
ourselves. 

Those not experienced in chemical manipulations may 
find some difficulty in obtaining and weighing accurately 
the several ingredients; and I should advise them to 
purchase the preparation as sold for the purpose. 

PILTEBINQ. 

When the salts are well mingled with the water, paM 
the liquid through a filter into the tank, which is wc^ 
posed to have been already well seasoned, and furnished 
with a bottom of sand and pebbles, and any ornamento 
that may be deemed necessary. A bee-glass, with a bit 
of sponge thrust into the orifice, is a convenient form 
of filter, but if such a thing is not at hand, take an old 
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flower-pot, and wash it quite clean, thrust a piece of 
sponge through the hole in the bottom, and throw into 
it a handful of powdered charcoal. This may be sus- 
pended above the tank, or stood on two slips of wood, 
and iilled from time to time, till the whole of the water 
has been passed through it. 

Some healthy plants of Viva latisinma and JSntero- 
morpha compressa are now to be introduced, and the 
whole lefb undisturbed for at least a week or ten days, 
when the stocking with animal life may commence ; some 
of the hardy Actinia being the best of all to start with. 
Bat if the aquarian is in a fever to see something alive 
in the new vessel, he may drop in two or three Actinia 
meaemhryanthemum, one day after the introduction of the 
plants, and unless he has made some mistake in the 
preliminaries they will do well. Indeed, on emergencies 
this species may be kept alive for a week in soap-suds, 
and even in more offensive liquids; and judging by the 
life the creature leads on the sea shore, now submerged 
in the cool waters, and now exposed to the burning sun, 
it is not surprising that it has a hardy constitution. 
Still, this hasty proceeding is not to be recommended; 
let time develope the powers of the water, let uninter- 
rupted vertical day-light reach the plants, and soon a 
lovely beading of oxygen bubbles will appear, to indicate 
that all is right, and then the animals may follow each 
other in proper order to their domestic home. 

If a little real sea-water, even a pint or two, can be 
obtained to mix with the artificial, the ripening of the 
latter will be considerably hastened, but it is an interesting 
faot in the chemistry of the Aquarium that, though in 
tihe first preparation of sea-water certain of the ingredients 
are left out of the prescription, in process of time those 
very same ingredients are to be discovered in it by means 
of analysis. How do they get thereP They are corn- 
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raunicated to it by the vegetation, and hence as the water 
acquires age, like good wine, it increases in strength, 
and after some months use, will maintain creatures in 
health that would perish in a day in water recently pre- 
pared. The preparation costs only fourpence per gallon, 
or a three-gallon packet for one shilling. 



SEA-WATEB, 

Of course, may be obtained direct firom the sea, and 
should, if possible, be dipped in mid -channel. Shore 
water is not altogether objectionable, for where we find 
the greater part of our specimens it is evident the water 
must be suitable for them. In fact, I have found water 
that I have brought from the sea-side in jars serve just 
as well as that supplied by the steamer from the open 
sea; but near the mouth of a river it would be found 
unsuitable, as it would, also, from any parts of the coast 
where land springs abound. Earthenware vessels are the 
best for the conveyance of sea-water and specimens, but 
if a large quantity be required, a new cask should be 
used, and the greatest care taken to have it stopped with 
a new bung, and conveyed quickly to its destination. 
Mr. Gosse reconmiends a cask of fir-wood if it can be 
procured, "the wood of the oak, of which wine casks 
are usually made, gives out tannin or gallic acid to the 
contained water, which by its astringency, converts the 
animal integuments into leather." In fact, our poor 
anemones get their hides tanned if any vegetable bitter 
comes into contact with the water in which they are to 
be kept. I make it a rule to filter sea-water through 
charcoal before using it; this is not essential if the 
water appears bright, but is, at least, a precautionary 
process that may have its advantages. 
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SUMHABY OF OBNESAL PEINCIPLE8. 

Whatever the form of the vessel used, and whatever 
the style of preparation as to arches, rocks, etc., these 
points should be borne in mind as of the first impor- 
tance. The larger the bulk of water the longer will it 
resist the effects of heat in summer and frost in winter; 
the more equable in fact will be its temperature, and 
the greater the number of animals that may be preserved 
in it. It follows, therefore, that the smaller the vessel 
the more care mi^t be used during seasons of extreme 
heat or cold. 

The degree of success will be proportioned to the 
relative amount of surface exposed to the atmosphere; 
in deep vessels the zoophytes are apt to get down out 
of the reach of atmospheric oxygen. In shallow vessels 
there is such a rapid absorption that they are rendered 
almost independent of the supply furnished by vegetation; 
nevertheless vegetation is necessary both for the main- 
tenance of the balance, as well as for completing the 
beauty of the scene. 

The degree of success will also in a large measure 
depend on the amount of light admitted to the vessel. 
A powerful sunshine will cause the excessive development 
of minute vegetation, and too little light will cause a 
cessation of the supplj of oxygen. In a south or east 
window there will be most risk of danger from excess 
of light, and the window should be furnished with a 
Spanish blind outside, as well as a white roller blind 
inside, as on a burning hot day in July it may be 
necessary to use both for a few hours. Darkness is 
death, light from all sides is injurious, modified light 
through the surface of the water is exactly what we 
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want, as an imitation of the manner in which the sea 
is illuminated. 

The range of temperature in the ocean is from 45° 
to 65° of Fahrenheit's scale. We may therefore set 
down the minimum temperature in winter at 45°, and 
the maximum in summer at 60^. When it rises beyond 
the last-named point is the beginning of danger; at 70° 
the danger is imminent, at 75° Dianthus his go his 
hold, Trofflodytes closes, Bellis dies outright. Another 
rise of 5° will probably make an end of the collection. 
These facts should be thought of in choosing a place 
for a marine tank, as also in determining at first what 
sort of tank is to be used. It is astonishing how a 
heavy tank largely composed of slate resists sudden 
changes of temperatnre, and remains cool throughout 
the hottest day, especially if the window is kept open, 
the blinds down till sunset, and a light draught oyer 
it from the window left ajar all night. 
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CHAPTER IV. 



It is the sea, it is the sea, ^ 
In all its vague immensity. 

Fading and darkening in the distance ' 
Silent, me^estical, and slow, 
The white ships haunt it to and fro, 
With all their ghostly sails unfurled. 
As phantoms from another world 

Haunt the dim confines of existence. 

LONGFBLLOW'I GOLDBN LEGEND. 



8BA-SIDB COLLECTING. 

HE most pleasurable task in forming 
a Marine Aquarium is that of stocking 
it with specimens. Here is the sweet 
necessity of pleasant railway and steam- 
boat trips through miles of waving 
corn-fields, green hedge-rows, and fer- 
tile flats, or along the course^ of the 
winding Thames, away out of the 
smoke and din, to burrow, if we will, 
like rabbits in the sand. The true 
lover of nature will collect his speci- 
mens rather than purchase them, and 
will learn many lessons of the minute 
completeness of the Great Design of 
Creation, as he probes among the clefts of rocks, or 
searches the tide-washed sand, or assists in the exhila- 
rating work of dredging the deep water. There stretches 
the bright beach that blinds the eyes with its glare of 
straw-colour, as the sun blazes alike over sea and sand, 
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and snowy cliff, and towering moorland. The sand 
hillocks are phosphorescent in their sunny glories, and 
wherever the eye catches sight of a patch of purple 
heather on the upland, it has the brightness and isolation 
of a jet of subterranean fire. The touch of brown on 
the ferns and peats that fringe the slopes towards the 
sea, add to the intensity of the colouring; and, before 
the bright panorama, rolls the majestic sea, — ^in sheets 
of azure blue and emerald green, flecked here and there 
with snowflakes, and dashed with broad shadows from 
the clouds and the distant rocks, — which, with all its 
fret of breakers, and the sublime muttering of the surf 
along the shore in its expansive vastness, conveys the 
idea of a grand and everlasting repose. It is 

Of the Invisible; even from out thy slime 
The monsters of the deep are made." 

If by "monsters" Byron implies things of huge life 
and growth, then it is not for such we find our way to 
the sands. But "the slime" is wealthy in wonders; it 
is all life; every gritty edge swarms with myriads of 
creatures, every frond of algsB is peopled, and, among 
the fissures of the honey-combed rocks near the shore, 
and far out to the depth of the lowest tide, the hand 
and the eye may busy themselves with, the inhabitants 
of ^N^eptune's kingdom, and make acquaintance with 
creatures that have their place and their work in the 
grand economy of the omnipotent Master of the Sea. 
The sea is His, and He has given man command over 
it« creatures for sustenance, for instruction, and for 
records of His wisdom and His will. We may find 
less profitable pleasures than those of exploring among 
the shifting pebbles and slippery meadovis of sea-weed, 
the tracings of God's handwriting on the bottom of the 
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The requisites for collecting on the beach are, a 
geological hBmmer, a strong chisel tipped with steel, a 
neat hand-net, a large closely-woven covered basket, two 
stone jars, one glass jar, or a confectioner's show-glass, 
and two or three small phials. The vessels must be 
quite dean, not the least taint of any chemical ingredient, 
or even of stale sea-weed or water in them, if new the 
better; in addition to these it is well to have a pair 
of stout water-boots for wading into pools, or for pro- 
tection against the running surf, the best specimens 
being found at lowest ebb, below the water-line. If you 
take an attendant, let him put a small crow-bar on his 
shoulder, and swing the basket on it. Lady-collectors 
will of course dispense with the boots, and obtain the 
help of the gallants in exploring the half-fathom depth. 

The best season is during summer and autumn, just 
after new or full moon, when the tide recedes to its 
greatest extent, and lays bare large tracts of surface 
which are at other times covered by the sea. The 
sea-weeds that are washed on shore are useless, and it 
ifi waste of time to collect any however tempting their 
appearance. We must have them in their fullness of 
life, fresh from the sites whereon they grow. The best 
hunting-grounds are the ledges of rock that run out to 
sea, and which have the frill play of the sea currents 
till the tide is nearly out. Between rolled boulders and 
in deep hollows, and indeed any rocky shelves that are 
not bared till lowest ebb, and above aU, the "tide pools" 
which abound in rocky situations. 

If you want to study marine zoology at the sea-side, 
go not to fashionable promenades. The broad shallows 
where fashicm finds its pleasure, and novices take their 
daily strolls, are just the spots that are poorest in 
natural history. The best marine hunting-grounds are 
the deep inlets where the tide leaves some water even 
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at ebb, and where the shore is made up of tumbled 
' rocks and quiet hollows; and, though there is sometimes 
a little danger in venturing too boldly on such spots, 
a quick eye will be pretty sure to detect some sort of 
beaten path to the water's edge, and to the best of rock> 
pools. It is in such quiet, splashy nooks, that the 
most valued treasures are cast up, and preserved within 
reach; whereas, on the sloping sands there is little to 
be found beyond mere drift, of no value. 

Now you are off. The tide is out, and if it is the 
time of spring tide, your chances are doubled, for then 
a greater space is left bare, and many true pelagics 
may be met with among the lowest of the ledges. 
Peep into the first pool you come to, and you will 
see nothing. But wait a minute and be quiet, and a 
ripplmg of the surface will advise you that the creatures 
have got over their alarm. After a few seconds dip 
your hand-net quickly, and ten to one you have a 
prawn or two, a blenny, a stickleback, or a goby. Fill 
one of your jars quickly, and empty the contents of 
the net into it, and then wait again. Next time a 
soldier crab may come out from imder a ledge; if so, 
bag him by a dexterous dip of the net; but be in no 
hurry to handle him, or you may bleed. When there 
seems no more chance of catching lively creatures, begia 
to hunt for the more torpid kinds. You will see, 
perhaps, a little beach of fine pebbles at the bottom 
of the pool, and no sign of life anywhere amongst it« 
Pass your hand rather deeply into it, and bring forth 
a good handful, and turn it out on the nearest flat 
stone; ten to one you will find one or two sea flowers 
that had made themselves jackets of the grit, and so 
hid in ambush. The lovely Orcusicornis or coriaceous 
anemone loves to hide in this way, entirely covered 
with a coat of pebbles; but after a short stay in the 



Digitized by VjOOQiC 



THB MABINB AQXJABIUM. 31 

Aquarium he shakes them off, and comes out in his 
tam^ colours, a "gem of the sea." Next, lift up the 
bauners of algsD, and examine their under sides for other 
4ea flowers; and, as you meet with specimens, break 
away the &ond to which they are attached, rather than 
handle the creatures. If fixed on the rock, defer 
alitempting to remove them till you have obtained as 
many as can be got without using the chisel. Among 
the oyster-shells, bits of tile, and glass bottles, often 
found in these hollows, you are pretty sure to find 
anemones, and in erery such case take them as they are, 
without attempting their removal from the nidus. Last 
of ail, determine among those that are attached to the 
rocks which you intend to have. If you can, by a 
smart blow with hammer and chisel, detach a fragment 
with the creatures on it, you will have gained a prize, 
because they have a tenfold chance of prospering after- 
wards, if never touched with the hand. But it may be 
impossible, even by working under water to break 
away the part you want; the last resource to detach 
them is sleight of hand. Bear in mind the classical 
story that Hercules is vulnerable in the heel, and you 
must be particularly careful not to rupture the base 
ai an anemone. Guther your fingers round the stem, 
so as to enclose the whole of it, — ^the touch will cause 
it to contract so as to be easier of handling. Then 
work the thumb-nail under one side of the base, and 
loosen it from its foothold steadily, and without any 
tearing or jerking. It tries your patience, but it 
loosens, lets go, and at last you have it. Drop it into 
the vessel, and waste not a moment; one jar will hold 
a vast quantity, and the creatures will not fight nor 
iigore each other till their alarm is over. Before you 
finish that particular pool select your marine plants. 
G«t as many tufbs of Ulva and JEnteromorpha as you 
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can; every one must be on a piece of its native rock, 
or it will soon perish. Bright green, and bright red 
algffi are always useful; but brown, purple, and olnre- 
ooloured kinds are of little use, except as botanical 
specimens. Bhodymenia palnuUa and Delesseria sam" 
guinea, are lovely things, which you may meet with 
in pools at the lowest water-line: if you cannot easify 

detach them, cut them 
off close at the base; 
and, if bound to a 
stone and thrown into 
a tank, they will live 
some weeks, to be re- 
moved as soon as they 
shew signs of decay. 
This is a pretty and 
instructive way of using 
many other kinds which 
it is difficult to get 
complete. A frond of 
Nitophyllum punctatum 
is a fine ornament; and 
a tufl of Chriffithsia, 
and a single leaf of 
the Ladies' Treasee, 
Laminaria pkyllitidie, 
are two other subjects suited for the same use. When 
you have despoiled the pool of its treasures, pull away a 
handful of &esh sea-weed of any kind, and lay at the 
bottom of the basket. Place the plant specimens on it, 
and cover with a little more, and then hie away to 
another spot. 

You will of course get many things which you will 
afterwards have to throw away, but that is better than 
the loss of a choice specimen. In little wet hollowB 
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will be seen what appear to the unpracticed eye like 
round pieces of red flesh, of the size of a chesnut, or 
larger; these are anemones, the best of all things for 
a tank. A beginner will not easily remove these, 
therefore the chisel and hammer must be brought into 
use, and the portion of stone broken off. A little 
practice, however, will enable any one to remove an 
anemone by slipping the finger nail or a pewter spoon 
under them. 

Sometimes half-a-dozen of the common smooth anemone 




DKLE88ERIA BANOUINKA. 



may be obtained from one splinter; and it would be an 
unusually unprofitable search that did not result in the 
capture of many other kinds of sea-anemones. The dark 
lovely sea-grass, (ZosteraJ will be found waving in the 
pools; and by tucking up the sleeves, and working 
either on your knees above the hollow, or standing in 
it according to its depth, you may secure some tufts 
attached to portions of rock. It is useless to tear any 
weed away from its hold, if you cannot splinter off the 
rock on which it grows. You will often be vexed at 
the snapping asunder of a specimen at the first blow, 
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for the algsB have no proper root, and keep possession 
by a very frail tenure. Poring about the water's edge, 
you will , doubtless meet with many shelly substances 
adhering like little grey comucopise, or twisted tubes, 
to such surfaces as are constantly submerged. Sometimes 
these are found in little colonies under boulders and 

wet ledges. These are 
gerpultB, and must be 
prized as worthy of pre- 
servation; these must be 
tenderly detached, as they 
adhere only at the tip of 
the tube. In the quiet 
pools some . small fishes 
may be taken with the 
hand-net by a little dex- 
terity. Blennies are par- 
ticularly valuable, the little 
shanny, (Blennius pholis,) 
and the butterfly blenny, 
{B. ocellarus,) are both 
lively amusing creatures, 
and bear confinement in 
the tank with most happy 
submission. The collector 
who has not had some 
experience will be tempted to bag some specimens of 
oar-weed, (Laminajria^) on account of their attractive 
appearance: these have long puckered dark brown &onds. 
They are, however, useless, for they soon perish in 
confinement, and render the water turbid with their 
putrescence. The tangle is equally objectionable; this 
grows with the oar-weed. It has broad smooth leathery 
fronds, of a deeper colour than the oar-weed; the 
fronds start from a slender stalk, and the older speci- 
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mens are seen to be split into jagged segments like 
fingers, hence its name of tangle. 

In the quiet pools several choice plants may be found 
just below the surface, and amongst them some nimble 
fishes. To capture the latter is no easy task. The foot- 
fall alarms them, and away they dart in shoals. Any 
that can be captured with the hand-net, must be secured, 
and you may be lucky enough to find yourself in pos- 
session of a small collection of gobies and blennies, and 
by probing the sand you may take some specimens of 
the silvery lance, (AmmodytesJ which burrows on the 
retreat of the tide. The flat fish found in the mud and 
sand are useless; the brill, dab, sole, and plaice, and 
now and then a young thornback, may be found, but 
as all these btorow, and lead a lazy life, it is folly to 
give them room in the tank. Beside which they do not 
thrive there, and should they die unseen, will taint the 
water and perhaps destroy the whole stock before the 
eause of the disaster is discovered. In these spots you 
will find that best of plants, the sea-lettuce, ( Ulva laiis- 
aimaj which thrives so luxuriantly in the Aquarium, and 
forms fairy-like waving arches, through which the lively 
fishes delight to dart and gambol. It is abundant in 
the wet hollows, and runs up quite to tide mark, so as 
to be almost uncovered at low water. It has a delicate 
green hue, and is usually much crumpled and torn at 
the edges. This and the grass-like AlgsB, Enter&morpha 
oompresaa, should be obtained in plenty, the blocks being 
carefully broken off, so at to avoid injury to the plants. 
They are the best of plants for all early experiments, 
without them no progress can be made in preparing 
a^ificial aea*water for Aquarian purposes. Another useful 
plant may generally be found in company with these, 
the Cladophora rwpestris. It is of a darker green, con- 
sisting of many jointed threads which grow into d^ise 
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tufts. All these are difficult to remo^^e, and useless if 
broken from their site. The collector must therefore 
persevere until he can break off a fragment of the rock 
bearing the plant uninjured, or till the returning tide 
drives him back to terra-firma, a disappointed fisherman. 
The stony corallines should be sought for in these pools. 
They will be found incrusting the stones, much in the 
same way as the grey lichens coat the stones and old 
timber in damp moors. This 
coralline, (Corallina officinalis^ 
puts out a number of jointed 
purplish shelly growths, and 
adheres firmly to the vertical 
surfaces on which it is produced, 
each patch of it spreading in 
circular bands. The mature 
growth of this coralline resem- 
bles in form minute twigs of 
yew-tree, and they spread into 
arborescent tufts, and hang over 
the edges graceftdly. The young 
purple shoots should be chosen, 
and a piece of rock well covered 
broken off. It suits well for the tank, and lives a long 
time. White ones are useless; they are in a state of 
incipient decay, and soon perish. 

Two other forms, allied to Corallina officinalit, are 
useful. One is the slender Jahia rubeM, a delicate hair- 
like coralline, somewhat resembling the small mare's tail 
of the hedges, the other is Melobesia calcarea. Both 
of these will be found in the same situation as the cor- 
alline just described, and must be. transferred with a 
splinter of the rock or the sea-weed base on which they 
grow. 
Amongst the shore moUusks the most abundant tate 
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the common winkle, and the rarer kii 
marked with yellow, black, and brown ] 
ber of these may be gathered of any kii 
they can afterwards be got rid of shoul 
more than you want. The least useful 
the little yellow winkle, (Littorina littoral 
known mollusk called top, (TrockusJ is ,yei 
the hollows tenanted by the periwinkle. 
known in a moment by any one, howevei 
with marine zoology, by their neat conical 
banded, and terminating in a beautiful point, 
unlike the amber snail of the hedges, bu 
Trocus cinerariug, T. Zizyphinus, and T, u 
the most abundant kinds. Prawns, shrim] 
and crabs, are to be secured as they occ 
afterwards be sorted, and the least attractive 
Many useful mollusks, such as the pretty 
the naked mollusks frequently found und( 
and in appearance very similar to a grey sk 
in its porcelain and delicately-painted shel 
the purple, and chitons, are easily found 
the rocky portions of the sea-beach. 

The habit of a true naturalist is to look 
on which he treads, just as Frenchme 
Englishman that he is always looking at b 
not hurry on in any vague hope of meeting 
of anemones, but scrutinise, as you go, tb 
fissures; and wherever there is a thick fr: 
or even a heap of drift, stoop down and 
amination. If not used to shore hunting, 
it yoa have already passed by many a tr< 
experienced eye would have detected. Wh< 
tide, the sea-flowers no longer disport th 
radiant stars, but shrink up into button cc 
often barely perceptible, even when imme 
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the eye. Vertical planes are those they most prefer, 
and it is on the sides, rather than the upper surfaces of 
the wet rocks, that the search must be directed. Sup* 
pose you come to a small escarpment, jagged and slip- 
pery, and with numerous overhanging ledges, thers 
you will be sure to find booty. Higher up you are 
almost sure to fi|^d hundreds of the common strawberry 
anemone, looking like so many chestnuts put to roast 
in the sun. Do not overload your vessels with these-** 
the temptation is great, because of their abundance and 
beauty when expanded; but, on the other hand, do not 
despise them because they are so common, for they are 
the hardiest of all their race, and present a great variety 
of colours — crimson, vermilion, brown, green, and olivo. 
As you get towards the lo^^est ebb of the tide, your 
gatherings will increase in value. You may even meet 
with the grand Dianthus, and the curious Anguicoma^ 
cast up into a hollow, and there blooming in their full 
lustre like coronals of true ocean flowers. The daisy is 
another sometimes so found, and the best of it is, that 
in such positions, having been recently deposited in such 
sites, they are generally attached to small stones and 
shells; sometimes a large parent, surrounded by a dozen 
little ones, all removable without ii^'ury, on the shell to 
which they have affixed themselves. More crabs will tura 
up, and if you catch sight of any apparently empty winkle 
and whelk shells, take them out, and see if they are 
not inhabited by hermits, a few of which are most ac-* 
ceptable, as contributing to the variety of the gathering* 
You can scarcely expect to find SerpuhB^ but after 
a storm they are to be found at low- water mark; the 
sign of their presence is a large whelk or oyster-shell, 
covered with their convolved tubes. Though the footfall 
may cause the creatures to ensconce themselves closely* 
you have only to look inside the tubes for a scarlet disc. 
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ALCYONIUM DIGITATUM. 



and you may be sure you have a living specimen. Tere^ 
bellas are plentiM in rough, blocks of soil sandstone, 
and among fragments of chalk and limestone the won- 
derful P holds may be found lurking. Here, too, you 
may meet with that 
ourions example of ma- 
rine life called "Dead 
Man's Finfijers," (Al- 
eyonium digitatum,) a 
soft, fleshy mass of 
Folypes, by no means 
tempting to the fingers, 
when exposed to air 
and sun, but which, 
when placed in a vessel 
of sea-water, reveals 
its true character, as a 
community of creatures adhering together to one common 
base. It does not live long in the Aquarium. 

It is weU to know what to avoid, as well as what to 
secure. Barnacles are of little use — ^muscles and limpets 
must not be gathered in quantity; most univalve mol- 
lusks are apt to die, and cause a black putrescence, 
especially when under the care of beginners. Crassicornis 
is a tender creature, and can only be kept for any length 
of time by adepts. I do, however, know of many aqua- 
rians who deny the difficulty, and could name instances 
of its living in the same tank for more than two years, 
and producing young. I had a birth myself this spring, 
bat the parent died a few days afterwards. That it is 
not the best Actinia for beginners is evidenced by the 
fact, that Mr. Lloyd refuses to sell it, in order that its 
death may brinj? no blame upon him. A specimen mea- 
suring five inches across the disc, which I brought from 
Bournemouth last autumn, lived four months; but it had 
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a ressel to itself, and was plentifully fed. Aroid all the 
coarse tangle and sea drift, such as Fucus, La'minaria 
digitata, etc, except for purposes of packing; for this 
they are acceptable. 

In this, as in all other pursuits, the pleasure increasea 
with the growth of experience, and skill once acquired, 
every visit to the shore will reveal new forms of beauty 
and wonder. The beginner will have to guard against 
two kinds of accident. He may wander out by means 
of a stretch of sand, or a group of boulders and jagged 
masses of rock, and when far from the mainland, bd 
overtaken by the tide. 1 shall never forget having to 
swim for it when caught in this way, while examining 
a cave called the fairy's kettle, under a cliff at Tyne- 
mouth, and, in the case we are considering, the collection 
as well as the collector may be in danger of a ducking 
— possibly something worse. Haunters of the sea-side 
are generally pretty cautious and watchful of tide-tables, 
but in the abstraction of mind from surrounding circum- 
stances which accompanies sport of all kinds, the pre- 
caution of watching for the turn of the tide may be 
forgotten. The other danger arises from the nature of 
the surface on which you tread. Sand is safe enough 
for the veriest cripple, but the weedy surface of a slanting 
block of stone, or the tuberculated crust of a weU-covered 
boulder, may prove a slippery foot-hold, and help you 
into a deeper pool than you desire to fish in. 

It is no pleasant matter to lose one's footing, or even 
sometimes to keep it when a fierce breeze blows off sea, 
and sends its "white horses" prancing over the beach, 
soaking you if you will persevere, and frightening you 
if you stand aloof. The naturalist must encounter a few 
perils, and he does encounter them boldly, and with 
little regard to such a trilfling matter as a grazed shin, 
or an impromptu bath ; but it is not to be expected that 
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all who oommence the study of nature at the sea-side, 
will care to encounter the perils which an experienced 
student thinks lightly of. 

When the return of the tide puts a stop to gathering, 
ia- ihe time to think of packing-up. The specimens must 
be arranged for transport as soon as the returning tide 
warns you to quit. You will find yourself in possession 
of an assemblage of objects of most opposite character, 
some slimy and half dead, others so lively that you have 
erery chance of losing them, unless you exercise some 
caution, while others are so fragile in texture that it 
seems dangerous to touch them. Sort over your jars, 
and arrange your stock, as far as you can, in classes. 
MoUusks will carry best in water, if they are to go any 
distance; but, if the transit is to be soon over, they may 
be packed in wet sea-weed in the basket. Crabs may 
be packed in the same way, except hermits; they must 
go in fresh-dipped sea-water, and as few together as 
possible, for fear they should get up a fight. If you 
should have had the good luck to meet with a hermit, 
with a parasitic anemone on the shell, give him a jar 
to himself, with a tufb of algsB. In turning out the 
AeUniiB, those that have attached themselves inside the 
jars must not be disturbed. Let them remain there till 
you get home, when you can either detach them, or 
break the jar, and place the fragment on which the 
creature is fixed in the tank, so as to do away with any 
necessity for handling it. In this way the gatherings 
may remain for forty-eight hours without danger, but it 
is not advisable to keep them so confined any longer 
than is absolutely necessary, In the final arrangements 
for carriage, see that the blocks of stone are so arranged 
that they cannot jostle about, and that they do not press 
on any of the creatures. There should be a tuft of 
waste algoB between every lot of animals; before leaving 
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the shore the basket shoald be dipped into sea-water, 
to drench it through, or at least well sprinkled, to pre- 
serve a thorough moisture. Care must be taken that 
none are injured by pieces of rock, and to avoid exces- 
sive pressure do not fill the vessel to the brim. Large 
stone jars serve well for this purpose. One more hint 
occurs to me. Avoid any spot on the coast where land 
sprint;^ abound; as in the vicinity of a stream of frosk 
water but little will be found. But, if you are more 
enthusiastic than delicate, take care to hunt any dark 
hollow where the water is foul, and you are pretty sure 
to find something worthy of search. The finest lot olT 
Anthea cereut I ever met with, was in the outlet of a 
town sewer, where, in the midst of a mass of black 
sludge, the Antheas were expanded like a cluster of blue 
rosettes. No wonder it may be kept in beer and 8oap> 
suds, and even in urine. 

The tender sorts of Crustacea, sea-worms, jolly fishes, 
and delicate zoophytes must be placed in sea-water. Mr. 
Gosse's plan is unquestionably the best that can be adopted 
for the conveyance of these. He says, "I use wide- 
mouthed jars of stoneware, with water-tight screwed tops^ 
several of which may be packed in a hamper; at other 
times a large twelve-gallon zinc pail, protected by a wicker 
case, with a screw-lid, of which the central part is per- 
forated with minute holes; at others, four small einc 
cans, of square form, with perforated tops, fitted into an 
open box, like case bottles in a wine-hamper. All of 
these modes answer well. I know not to which I should 
give the preference, except that for fishes the large paii 
is decidedly the best. If heavy stones or oyster-shells, 
very rich in zoophytes and annelides, be required, a 
common cabbage-net may be suspended from the lid of 
the pail in mid- water; the stoaes or shells being pat 
into this net, will be kept from injuring themselves ot 
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tbeir neiRViboura, by smnging about the bottom." 

Of course the transit must be quickly performed, or 
maay of the specimens . will perish. Mail trains and 
special messengers must be made available, and the mo- 
ment the stock reaches its destination, the specimens 
should be carefully sorted over in shallow basins of sea- 
water, well aerated before the exhausted travellers are 
dipped out. It is advisable to pour off the whole of the 
water in which they have performed their transit, but 
not to throw it away too hurriedly, for if it can be 
aerated and brought to a fresh condition it may be useful. 
The real article has this superiority over artifical sea- 
water, that it contains numerous germs of plants and 
animals, which afterwards develop themselves, and supply 
you with home-grown specimens. I have had several 
good plants presented me in this way, and they have 
generally started up from a stone that wanted covering 
to complete the furnishing of the tank, though it is too 
often the case that these same organic germs rapidly 
putrify, and cause disorganization of the liquid. Never- 
theless it is advisable to husband every drop of sea-water, 
bat be careful to remove your specimens from it when 
they arrive home, that you may agitate it well for use, 
or throw it away if too far gone in putrescence. 

By sorting your specimens over in bowls, you will get 
a good view of your possessions, and be enabled to judge 
of the best modes of disposing of them. You will have 
a superabundance of some kinds, and a scarcity of others, 
and sometimes you will find yourself a possessor of many 
rarities. Where friends can exchange specimens, the 
respective tanks can be kept well supplied. 

Instructions for dredging would be out of place here. 
It is an operation for a skilled coaster, not for an 
amateur. Any one may poke about the sea-shore and 
hunt for specimens, but he who takes a haul at the 
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dredge for deep-sea wonders, most be somewhat expe* 
rienced in boating, and otherwise drilled to the woik. 
To dredge with any hope of success requires a know* 
ledge which books cannot furnish. 

Affcer all it is most likely that a majority of those 
who keep Aquaria, will purchase rather than wAieck 
their stock. It is a fortunate circumstance that it can 
be purchased, for we are not all so circumstanced that 
we can take train wheneyer the whim suits us, and 
erratic as crabs, suit our movements to tides, seasons, 
winds, and changes of the moon. 

There are several skilM naturalists now engaged in 
preparing stock for aquaria. These, true to the genial 
character of the lover of nature, are willing to give 
information whenever it is sought, and to aid persons 
in the stocking of tanks by means of good advice and 
suitable suggestions. William Thompson, Esq., the emi- 
nent naturalist, of Weybridge, keeps a dredge constantly 
employed, for the purpose of supplying the Zoological 
Society, and is willing to supply any person desirous 
of setting up a vivarium. From Weymouth to London 
the cost of transit by mail train and special messenger 
amounts only to a few shillings, and a moderate-sized 
tank of about two feet by one foot, could be stocked 
with a beautiful variety of animals and plants, at an 
expense of less than forty shillings. Any one sending 
for specimens, or making a trip to procure them, should 
remember the necessity for coral rag for rock-work, and 
sea-sand for the bottom of the tank. They can be 
had along with specimens. 

To Mr. Lloyd I have already more than once referred, 
and have only to mention his name here in order to 
suggest that no one should attempt to set up an 
Aquarium without first paying him a visit. He is ready 
to give counsel as well as to take money, and if the 
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aquarian trusts to his own skill in securi 
will, nevertheless, obtain from Mr. Lloyc 
necessaries, sack as dipping tabes^ tkermom 
gravity beads, and vessels of all kinds, wit] 
oi which there can be but little progress 
tactics. 
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CHAPTER Y. 



Nature Lath tones of magic deep, and colours ui3 h:_h-. 
And niurmiirs fall of earnest trutn, and visions of delight ; 
'Tls said, "The heart t?iat trusts in her was never \-et beg"uilei."' 
But meek and lowly thoa must be, and docile as a child. 
Then study her with reverence high, and she will give the key. 
So shalt thou leam to comprehend the "seci^ta of the sea." 

Marie J. Ewen. 



SELBCTIHe AUD GROUPING THE LIVE vSTOCK. 



HE Tank is of the right 
shape and size; is famished 
with its bank of old serpnia 
shells and blocks 
of mica; now what 
shall we put in it? 
The first danger 
to guard against is 
over stockivg; the 
next danger is the 
association of ani- 
mals that were never intended by 
nature to agree, as, for instance, Di- 
anthus with Carrinns, or P kolas with 
Asierina. Where there are several vessels, appropriate 
one to Actinia, Madrepores, Polyzoa, and Chitons; another 
to mollusks only, another to such of the fishes as come 
within the range of our practice, and another to crus- 
taceans, and you will be free of warfare. If you have 
but one vessel, be content with a few of the most at- 
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tractive and interesting Zoophytes, and do not crowd it 
with incongruous gatherings. At any time a glass dish, 
a pickle bottle, or even a common earthenware soup- 
plate may be turned to account for a few rare and cu- 
rious things, of kinds unsuitable for the tank that friends 
may send you, or that you may collect upon the sea- 
shore. Crabs sprawl over anemones and torment them, 
and anemones entangle fishes with their barbed threads 
and destroy them. 

Then again there are some animals which agree very 
well in a general collection, but which for other reasons 
ought to be kept separate. The beautiful plumose anemone 
Sagartia dianthus, for instance, changes its skin so often 
that it is continually clouding the vessel with the thin 
filmy matter, which is sloughed ofi* in the process. It 
is 60 fine an ornament, that few will care to be without 
it, and if it is not preserved by itself, it must be regu- 
larly attended to, to remove with a feather or a pair of 
feeding forceps, as figured in Chapter YII. Better still, 
use the dipping tube, and keep the tank clear of all disjecta. 
The Anthea oereus ought always to be preserved in a 
vessel by itself, in order that it may have special atten-* 
tion. It is more impatient of heat than any of its tribe, 
and during summer the vessel containing it should be 
placed in a oool draughty plac«. It should have plenty 
of water, but not of any great depth, hence a large 
shallow vessel will be most fit for it. The stinging power 
of the tentacles should not be tempted by curious fingers, 
as the touch of the hand seriously injures it. 

Among the annelides there are a few which should be 
kept apart firom general collections, and Aphrodite acu* 
leata, the sea-mouse, is one that requires special mention. 
The best place for this is a glass milk-dish or shallow 
vase* with at least two inches of fine sea-sand at the 
bottom. If you have several specimens, keep no more 
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than two in the same vessel; if each has a ressel to 
itself the better. Star-fishes are not altogether diffieult 
to preserve; but they must be kept apart from the general 
collection, for they are given to the practice of absorfoiBg 
mollusks out of their shells. 

There are still many of the most beautiful and inter- 
esting creatures that may be associated together in the 
same tank, and those which will create the most interest, 
and endure the accidents of artificial treatment most 
patiently, are the popular species of Actinia. The 
first step should be made with the common A, mesem^ 
hryanthemum, Sagartia anguicoma, fViduataJ 8. trog^ 
lodyteSf 8. hellis, Balanophyllea regia, and Cor-ynactis 
Allmanni. These are very hardy, and will afford expe- 
riences to guide the aquarian in the management of the 
more difficult kinds. But hardiest of the hardy is the 
first-named, and as there are several varieties differently 
coloured, a selection of half a dozen in a vessel of three 
or four gallons, with a few tufbs of Enieromorpha may 
be considered the best and safest study for a beginner. 

In the richest collection this common "Mes" is as 
valuable as the rarest, on account of its intrinsic beauty, 
and as to hardiness and longevity, no creature of the 
deep, ever yet brought within domesticatifig influences, 
can equal it. When all goes wrong, and the pretty 
creatures drop from their stony pinnacles and perish; — 
when the water gets putrid, and, perhaps, half a dozen 
degrees of specific gravity too dense — **Mes" will still 
be found alive and unhurt, and will display its coral 
fingers and bright blue beads the moment he is lifted 
into a purer element. This is known by many popular 
names, of which the most common is "Strawberry Ane- 
mone." But it has so many varieties, that for meve 
effect this species is, in itself, sufficient for a small tank, 
tn its most common form it is spotted on a ciiivaQii 
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ground, strawberry fashion; in another it is of a deep 
maroon, without spots. There is another variety of a 
deep quiet chestnut; another of a dark olive green, and 
a rarer and exquisitely beautiful one of a very bright, 




Edwardsia veatita, Esop prawn, Enteromorpha compressa, Ulva latissima. 

ahiiost grass-green. I have sometimes managed to get 
one or two specimens of each of these varieties together 
at the same time, and by a little manoeuvring to have 
them all expanded, side by side, and their distinctness 
and variety had a most charming effect. 
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When by the observation of the habits of those aboFo 
enumerated, the beginner has attained to some experience, 
the following may be tried: — Corynactis viridis, Sagctrtia 
aurora, pallida, rosea, venusta, and sphyrodeta, (8: can^ 
dida,) Dianthu$ (now named Actinoloha dianthus,) 
Bunodes gemmacea; and clavata, Cyatkma Smithii^ 
(Caryophyllea Smithii,) and the peculiarly interesting 
Cerianthus membranaceous, (Edwardsia vestita.) These 
may be considered as next in degree of hardiness to 
those first enumerated, and it should be the endeavour 
of the student to succeed in controlling the agencies of 
light, aeration, feeding, and the growth of vegetation, 
before proceeding one step farther. If he cannot pre- 
serve these he must not venture to tame the Anthea 
cereus, or the rare Adamsia palUata, or even the com- 
paratively hardy T^filia crassicomis, which few can 
manage, but which, nevertheless, may be so managed as 
to live, and thrive, and breed in the tank. 

Among the Annelida are some that thrive under almost 
any circumstances; the common Serpula contortuplicata 
and Sahella tubularia are long-lived interesting creatures, 
which hold on when all else goes wrong, and sometimes 
survive the wreck of a collection. Serpula triquetraia 
perhaps the most hardy of the family. The crustaceans 
also offer a few for beginners, of which the common 
prawn, the sandhopper, the hermit crab, and the common 
shore crab, Carcinas memos, are the best. Cawxr pa- 
gurus, the common edible crab, is a hardy species, but 
only the smallest specimens should be taken in haiid^ 
and they should have plenty of room in a vessel with 
others of their own class. The Tunicata, or sofl-bodied 
moUusks, are all difficult, but the common Ascidia vir^ 
ginea may be attempted without much risk. The true 
moUusks are all of precarious existence in the tank, and 
need the care of an adept. This remark appUes even 
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to the pecten, the perforate oyster, and the species of 
periwinkle, none of which will live more than a few 
weeks, nnless all the conditions are eminently favour- 
able. Mr. Lloyd enumerates them as among the hardiest. 
I never knew of them being preserved for any length 
of time, except by the most experienced hands: with his 
ran of water they doubtless do well, but I must caution 
the beginner, whose interests I. am chiefly considering 
here, not to speculate largely on any of the shell-fish. 

Bivalves are more troublesome than univalves; the 
common Ih'ockus even is but short-lived, and when any 
of this class give up the ghost, they give up also a 
most obnoxious effluvia in their rapid decay, which is 
always accompanied with a large production of sulphur- 
etted hydrogen, which blackens the rock-work, and makes 
the water poisonous to the rest of the creatures. Another 
evil of keeping moUusks in a tank with Actinia, is the 
tendency of Eolids to nibble holes in the jackets of the 
Actinia; this objection does not apply to the pretty 
Doris, which may be kept with other stock on terms of 
peace and amity. 

Oi course there will be a desire to add a few true fishes 
to the population of the tank; here is the highest reach 
of art in the management of the Marine Aquarium; the 
gobies and the blennies are the hardiest of the family, 
and may be preserved for many months in roomy vessels 
not overstocked, and kept at a pretty equable tempera- 
ture. At the first start, however, have nothing to do 
with them, and when you have so far accomplished the 
mastery of minor difficulties, as to wish to take the fishes 
in hand, prefer the smallest specimens, have but a few 
in a vessel well furnished with microscopic vegetation, 
and may success attend the enterprise. The spotted 
gonnel should perhaps be ranked next in hardiness to 
the gobies and blennies, after that there is little differ^ 
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ence among tlie few that offer themselves, but there is 
no valid reason why at least twenty species should 
not be kept in tanks; the difficnltj is to give them 
space enough, for they are large consumers of oxygen. 
Fishes should never be kept with other stock; during 
summer will be the time of greatest difficulty, and 
the more space they can have then the better, and 
the vessels must be kept cool. Two species of goby — 
Hutkensparri and minutus, and one species of blenny — 
ocellaris, comprise all that I can with confidence re- 
commend to the attention of novices; the experienced i 
and earnest student will prefer to take his own course, 
and find his highest pleasure in overcoming obstacles to 
accomplish what others deem impossible or eminently 
difficult. During a sojourn at the sea-side the case is 
different. The fishes may be kept a few days, and then 
be restored to their native element. Even Wrcuses, ^ 
ScfflUufM, and the curious Coitus bubalis, if you can 
get it, may be made to minister to your thirst for know- i 
ledge, and your admiration of the beautiful and the I 
quaint among natural forms; but away from the sea 
piscatorial desires are delusive, have a few gobies and 
blennies, and give them a large tank to themselves, and 
with that remain content, unless you determine to incur 
the risk and labour of original experiment. 

If a run of water is to be tolerated at all, the desire 
to keep a few true fishes will afford the best excuse for 
it. If it is desired to keep a marine collection in the 
highest state of perfection, as an ornamental object, let 
it be ftimished with a fountain, for which force must 
be obtained by fitting at a suitable height above tlie 
tank a reservoir of sea- water, and below the tank another 
reservoir for the waste. By means of a pump the 
water can be raised from the lower to the upper reser- 
"^very morning, and the fountain set to work dunn^ 



Digitized by VjOOQiC 



taE MABINE AQI7ABIUH. 53 

such hours as it is desired to enjoy its splashy music 
and sparkling appearance. The transit of the water from 
reservoir to tank, and from tank to reservoir will keep 
it so thoroughly oxygenated, that a large number of fishes 
and zoophytes may be kept together to form a resplendent 
collection. An entrance-hall is an admirable place for 
such an ornament, and the subjoined figure will afford 
an idea of the best form of vessel for the purpose. As 



the fitting of a vessel of the kind must be done by those 
professionally accustomed to the work, there can be no 
occasion for me to remark upon the mechanism or adjutage, 
except to caution those who may adopt it that the tanks 
should be of slate, and the supply and waste pipes of 
gutta percha. The nozzle of the fountain should be of 
glass. The presence of metal anywhere in contact with 
the water will sooner or later bring about fatal conse- 
quences, as sea-water is eminently corrosive. 
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Now leaving these brief suggestions of my own expe- 
rience, let me give one example from many which I 
could adduce of successful results attained through fol- 
lowing the instructions given in the first edition of this 
work. The writer says, "I have had an Aquarium ia 
use for fifteen months, and as a proof of success I have 
kept Anthea cereu9 for eight months, and Actinia eras- 
sicomis for ten months. My Bhodosperms grow well. 
In tank and vases I have the following: — 

Algae. — Confervee various, Cladophora rupestris, Enter- 
omorpha compressa, Ulva latissima, Griffithsia setacea, 
Bhodymenia palmata, and Plocamium coccineum. 

Zoophyta. — Four Actinia mesembryanthemum,* (fine 
striped, from Lundy,) seven A. gemmacea,* (two var. large. 
Isle of Man,) two A. clavata, (Weymouth,) two A. cras- 
sicomis,* seven A. bellis,* (three var. vulgaris, comuta, 
and tynensis, of Tugwell,) six A. troglodytes, (five var.,) 
three A. dianthus,* (two var.,) one A. parasitica,* two A. 
rosea, two A. venusta,* and one A. iiivea. 

Madrepora. — One Balanophyllea regia^ 

AnnelidsB. — Two groups Sabella reniformis,* one group 
Serpula contortuplieata, and one group S. triquetra. 

Crustacea. — One Pagurus Bernhardus, one Porcellana 
platycheles, and one PalsDmon Leachii. 

MoUusca. — One Eolis Drummondii." 

One more example may be cited from the experience 
of Mr. Mummery, which was communicated to the British 
Association, in 1858, by Mr. Ward. Of the permanent 
inhabitants of this Aquarium were the following: — Actinia 
crassicomis, A. gemmaria, A. anguicoma, A. dianthus, A. 
miniata, A. bellis, A. nivea, A. mesembryanthemum, Ser- 
tularia planula, Bowerbankia densa, Pedicellina belgica» 
Tubularia indivisa, (in various states,) Aphrodite aculeata, 

* Have produced young. 
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Serpula contortuplicata, Pagurus Bernhardi, Portunus 
puber, Balanus balanoides, Buccinum undatam, Patella, 
CEolis lineata, Palaemon. The three following could only 
be kept for a very few days: — Lepas anatifer, Cydippe 
pileus, and Lucernaria auricula. 




ACTINIA ME3EMBRYANTIIEMUM. DYCTYOTA DVCHOTOMA. 
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CHAPTER VI. 

THB BALANCE OF F0BCB8. HANAaBMBNT OF MABINX 
COLLECTIONS. 




DIFFICULTY to be overcome 
before any success can be assur- 
ed, is that of furnishing the 
animals with plenty of 
oxygen, and at the same 
time keeping the yegetotion 
within proper bounds. It has 
already been (sufficiently, I trust) 
explained, that the form and con- 
struction of a tank are not to be 
determined solely by what is gen- 
erally, and sometimes erroneously, denominated 
taste. The vessel must be fashioned expressly for 
the purpose, else it will receive too much or too little 
light, get too quickly heated, or otherwise prove a grave 
instead of a preservatory. The first principle of success 
is to establish a due balance between the supply of 
oxygen by plants and its consumption by animals; for 
a deficiency of the life-sustaining element will be followed 
most certainly by the death of the most susceptible 
among the creatures. It is unfortunately true that very 
few of the so-called "sea-weeds" thrive in the Aquarium, 
but it is also fortunately true that we do not meed 
them, except for the beauty of their forms and colours, 
and as objects of botanical study, in which respect they 
are in the highest sense worthy of a place. The natural 
system of management I have endeavoured to describe ia 
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the first section of this work may be set aside in the 
case of a fresh- water tank, but it cannot be set aside 
in the management of the marine. 

Careftdly inspect a marine vessel which has been in 
good keeping for several months together, and which, 
as far as practicable, has been "left alone." You will 
at first ask "how do the animals subsist without vege- 
tationP" The tufts of ZJlva and Enleromorpha have 
perhaps decayed long ago, many a Bhodosperm, and 
many a rare banner of green and brown put in at first, 
has been removed, simply because it began to decay 
there; and at first sight the vessel is destitute of plants 
altogether. Examine the blocks of mica and the frag- 
ments of old shells, and you will see that they are 
coated with brown, olive, and green patches, and with 
the help of a lens, it is no hard task to discover that 
the vessel is clothed over the whole of its submerged 
surface with microscopic plants, and there is a good 
botanical collection of Vaucheria, Conferva, Oscillaioria, 
and others of the same low order, all of which are 
profuse and constant makers of oxygen. Bemove that 
tank so that a very little indirect daylight will find its 
way through the water, and in the course of a fortnight 
1^ vegetation will have decreased in vigour, and the 
animals will shew a corresponding langour, the AetinitB 
dosed up, the Doris immoveable, the Annelids sprawling 
on the pebbles — dead. Now turn it so that a fall 
blaze of sunshine plays upon it many hours every day; 
it revives, comes to a right state of healthiness, and 
then the vigour of the vegetation passes a reasonable 
boundary, and just as the water is becoming turbid 
with Zoospores, and the rank growth of confervoids into 
twisted ropes, the animals begin to shew evidences of 
a process of cooking, and those that are not visited by 
death seek death for themselves, and commit suicide by 
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turning themselves inside out. You must establish a 
balance, and maintain it. 

The first step is to stock but moderately, and the 
next to regulate the amount of light so that you have 
enough and no more. How is this desirable growth of 
microscopic vegetation to be obtained? Simply by having 
patience. With real sea-water and proper rock-work it 
will come in abundance with time; but it is better to 
hasten the process by introducing a homeopathic quantity, 
allowing that to spread at its own will. Mr. Lloyd 
has hit upon an ingenious process of supplying any sized 
tank with enough to begin with, which he sends by 
post for a shilling. You are perhaps surprised at re- 
ceiving a little phial containing clear sea-water, with 
only a speck or two of greenness in it. That is all 
you want. It is a portion of filamentous algee possessed 
of vast powers of reproduction, and it will, on being 
put in the tank, soon take hold of every suitable scrap 
of rock-work, and prove a lasting and unfailing source 
of oxygen, and a better source than any of the more 
highly-organised plants common to the sea. In shore- 
gathering, when it is intended to form an Aquarium, 
save a few of the roughest-looking pieces of stone, tile, 
or earthenware that may come with the tufts of algae 
in which you hunt for Rissoa. Grive the preference to 
those which have brown or green spots, and you have 
all you want — a seed-plot wherewith to render the tank 
fruitful. 

The spontaneous growth of microscopic vegetation 
aifords a good test of the relative degree of skill pos- 
sessed by the Aquarium. If the rook- work is of the ' 
right sort, the shingle clean, and the vessel altogether 
free of cement, it is sure to appear in the course of a 
few weeks after first filling the vessel, provided the 
daylight is freely admitted from above only, but without 
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excess of sunshine. If the aspect must be south, let 
the window be furnished with blinds outside and inside, 
so that during bright summer weather a double screen 
may be use4- In a north aspect a blind inside will be 
sufficient, and only at early morning, or late in the 
evening, during a week or two in June or July, will 
it be necessary to use it. Because an excess of light, 
especially if lateral as well as yertical, does so much 
mischief, the opposite extreme must be guarded against, 
of placing the vessel in a dark comer, where it is 
impossible for healthy vegetation to exist. 

It does not follow, however, that because the micro- 
scopic vegetation is the most lasting and the most easily 
preserved and increased, that therefore the higher forms 
which the marine flora offers are to be utterly abjured. 
Those useful plants, the Ulvas and Enteromorphas should 
certainly have a place, especially at first, as they make 
oxygen while the GonferocB are spreading on every nidus 
they can find. The sea-lettuce, TJlva lactuea, and its 
congener, U. latissima, are excellent Aquarium plants. 
JEnteromorpha cotnpressa and intestinalis, and Cladophora 
rupesiris are of a similar degree of hardiness, and in 
uninterrupted but modified daylight subsist for many 
months, and sometimes, when the conditions are emi- 
nently favourable, spread from their native blocks to 
others adjoining, and make a rich carpeting of verdure, 
which greatly enhances the beauty of the collection. 

The Rkodosperms or red sea-weeds have been proscribed 
hitherto as incapable of domestication. The improvements 
in the Aquarium place them definitely within our reach, 
and thus again the field of our labours and the circle 
of our pleasures are enlarged together. Too much light 
was the cause of the rapid decay of the Rhodo^perms, 
The slope-back tank has rendered it not only possible 
but easy to preserve many of them, and thus in sus- 
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taining the balance the available means are increased, 
for these are certain producers of oxygen when pre- 
served in health and rigoor. The uncertainty incident 
to all the early attempts at the preservation of the 
Hhodotperms was not, however, wholly due to the 
mistakes which prevailed as to the proper forms of 
tanks. The collectors were in the wrong: they sent 
into the market good-looking specimens improperly- 
collected, and they have had to learn how to collect, 
while we at home had been learning how to keep them. 
Success has attended the endeavour in both cases, and 
in tanks properly managed as to light, some twenty or 
more of the prettiest Rhodosperms may be adopted for 
permanent planting, ' while many others remain in l^iat 
doubtful region on which a few bold spirits will enter 
in a determined conquest of difficulties. 

The algologist will do better, however, to assort his 
marine plants in cabinet jars, instead of entrusting rare 
species to the risk of decay in a tank. Get together 
a lot of small jars of flint glass, such as I have des* 
cribed as necessary for the formation of a fresh-water 
cabinet. Put an inch of sea-side grit, quite free of 
chalk or mud, into each, and fill with sea-water dipped 
at some distance from the shore, and drop in a few 
small tufts of Ulva and Enteromorpha, on clean limpet 
shells, if they can be got, or any hard rock not likely 
to decompose in the vessels. Place these in a window, 
and wait till the sides next the light are coated with a 
regular green film of vegetation, and then introduce the 
red alg», which will thrive behind the screen of vege- 
tation thus prepared for them. I have kept several of 
the CallM amnion, the pretty Griffithsia setacea, Iridea 
edulis, Chondrus crispus, Melobesia membrancicea, asid 
the pretty Jania ruhens, with others of similar consti- 
tution, by this method, and by a similar one of covering 
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one li&lf of a large bell-glass witk pale green tissue 
paper, by means of copal varnish, — a plan to be recom- 
mended in the preparation of all cylindrical vessels used 
fbr marine purposes, if the aquarian cannot well wait 
until a natural screen of algse is formed on the inner 
side. The fronts of such vessels must, of course, be 
kept clean by means of the sponge and stick, or a piece 
of wood cut to a wedge-shape, and covered with wash- 
leather or sponge. The sign of ill-health in a Bhodos' 
perm is the breaking out of orange-coloured spots. If 
such a sign be visible on any specimen remove it at 
once, and consider once more whether there is too much 
or too little light. In winter the last-named condition 
will probably be the cause. Move the vessel nearer to 
the window; an improvement in the stock will probably 
be the result. 

It is thus apparent that the recommendation of moUusks 
to cleanse away conferva was an error now happily ex- 
ploded. Instead of feeling the necessity for tops and 
winkles (which never did their work satisfactorily) they 
now take their place with other live stock, to be kept or 
not, as the aquarian pleases. As they are interesting 
objects of study a few will be useful, but we no longer 
labour under the delusion that we must have plenty, to 
the exclusion perhaps of many creatures that would add 
to the variety of the collection. Let the conferva grow 
where it will, provided the view of the contents remains 
open. The more of it the better, and without it the 
microscope has its range of usefulness limited, for it is 
among these minute growths the student will find the 
most interesting subjects of observation. The reduction 
of the number of moUusks increases the value of life to 
all the rest of the inmates. 
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OR£EN STAIN. 

Let us consider for a moment what is to be done 
when the spontaneous vegetation gets the upper hand. 
A sudden burst of hot weather will sometimes be fol- 
lowed by a turbid state of the water, which, when 
submitted to the microscope, will be found to be dense 
with suspended spores. Excess of light will bring about 
the same state of things, but hot sunshine is in general 
the most actively disposing cause. In the first editloB 
of this work I recommended filtering as a safe and 
certain remedy. It had so proved with me on several 
occasions, and I again recommend the passing of the 
whole of the water through a filter, even if for a short 
time the tank is left empty, as the best remedy with 
all the old-fashioned tanks and bell-glasses. Draw off 
the whole of the water into an earthen pan or other 
non-metallic vessel; the Actinia will take no harm, and 
perhaps be benefitted if left uncovered for an hour. 
There will be quite enough moisture among the pebbles 
and shingle to prevent disasters, except with fishes, 
which should be caught and transferred with the water. 
Suspend over the tank a glass funnel with a bit of 
sponge inserted in the orifice, just tight enough to pre- 
vent the water from flowing through in a stream. It 
should merely drip through. Suspend this over the 
tank and fill it, and continue to re-fill till the whole of 
the water has been returned. If the case is a very bad 
one return only enough to give a depth of three inches, 
cover the remainder with a board, or whatever else may 
be handy, to exclude the light, and filter that portion 
into the tank next day. The water will be bright once 
more, and, to prevent a repetition of the annoyance. 
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reduce, while the hot bright weather lasts, the amount 
of light. 

It is on such emergencies as these that we discover 
the value of a properly-constructed tank, in which, by 
the way, accidents of the kind are of rare occurrence, 
and ought not to happen at all. A few minutes labour 
with a small pump suffices to change the water from 
the light side to the dark, and from the dark to the 
light, and there is an end of the difficulty. In the 
"water chamber" the green stain is soon destroyed, and 
the water rendered fit for another chanjL:e in the course 
of a few days should it become necessary. 

CHANGING THE WATEB. 

These remarks on changinsj the water may in the 
absence of a word of explanation lead some readers into 
the error of supposing that periodical changes of the 
water are essential in the management of a Marine 
Aquarium. It must be understood then that to all 
intents and purposes the same water may be used con- 
tinuously in an Aquarium for an indefinite length of time, 
no matter whether the collection be fluviatile or marine. 
To periodically change the water is to violate one of the 
fibrst and essential conditions under which the Aquarium 
consists, and destroy half its interest as an object of 
scientific observation and experiment. The only changes 
of the water admissible in the scheme of management 
are those necessitated by peculiar circumstances, and in 
essence they are essentially exceptional. In a private 
dwelling it is just impossible to establish a run of 
sea- water through five or six hundred cubical feet of 
tank space, with the help of thousands of gallons of 
sea-water, as Mr. Lloyd does in the prosecution of his 
trade as a dealer. And were it possible it would not 
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be advisable, for we do not want to warehouse the 
zoophytes in fifties and hundreds, but to keep a few 
as domestio pets and examples of the Infinite Wisdom 
which has so strangely fitted them for their submerged 
existence. To do this with a supply of water once for 
all is a triumph of practical science, and one which 
must be the aim of every aquarian who would derive 
from his pursuit some higher pleasures than the 
momentary gratification of mere curiosity. Of course, 
practically the same water does not last long; there 
must be added from time to time supplies of fresh 
water to make good what is lost by evaporation; never- 
theless it is the same water in a certain sense, in the 
enforcement of which not another word need be wasted. 
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CHAPTER VII. 

▲ CODE OF MANAGBMBNT FOB THB MABINiB AQUABIUM. 
STOCKING. 

N stocking the tank bear in mind 
the necessity of a proper method of 
grouping, and proportion the number 
of animals to the bulk of water and 
the extent of surface exposed to the 
atmosphere. Wait till there is a 
pretty good growth of minute algse 
before introducing the full compli- 
ment of animals, and the best sign of fitness for their 
reception is the appearance during mid-day of multitudes 
of small globules on the surfaces of the rock-work. 
Give the preference, when purchasing stock, to the 
specimens which are attached to pieces of rock, shell, 
etc., these having never been removed from their selected 
places, are sound at the base, and likely to live longer 
than those that have been separated. This remark 
applies especially to Bellis, A. anguicoma, Anthea cereus, 
crassicomis, gemmacea^ and roiyTux-ciis; but very many 
of the hardier kinds are easily removed without injury, 
and if obtained from skilful collectors will be none the 
worse for the separation. On receiving collections by 
railway or through the post unpack them at once; 
throw all the waste alg® in which they are packed into 
a shallow dish, with a little sea-water, and at the first 
opportunity search it over with a lens, as it often con- 
tains objects of interest not bargained for, but as it is 
locute in the strictest sense of the term^ it is not to be 
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placed in the Aquariiim. Into anotiier shallow dish 
place the animals one by one with care, and if possible 
lift them out from among the weed by means of a large 
spoon, in preference to touching them with the hands. 
Anemones generally expand immediately after being 





DIPPING-TUBB. 



unpacked and placed in sea -water, but as it is not de- 
sirable they should fix themselves in the vessel they are 
not to occupy permanently, place them /ace downwards. 
In the course of a few hours they may be transferred 
to the tank, as nearly as possible in the positions where 
it is wished they should remain. Some will attach at 
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once, others will roam about to find sites, and it will 
be a folly to interfere with their choice, even though it 
may lead them into positions not favourable for their 
inspection. 

PEBSEEVATION OF THE WATEB. 

To keep all bright and pure have a dipping-tube, a 
syphon, and a sponge attached to a stick, always at 
hand. When the actinia or mollusks change their jackets 
remove the disjecta by means of the dipping-tube. 
Decaying algae must also be removed as soon as the 
fronds loosen away firom their foot-hold. The dipping- 
tube is a glass tube of a quarter or half an inch diameter, 
open at both ends. Place a thumb or finger on the top 
of the tube, and thrust it down over the object to be 
removed, then remove the finger and the matter will 
rise in it. Lift the tube up to the surface of the water, 
then place the finger on again, and lift the whole away. 
The advantage of this plan is, that no disturbance is 
occasioned. A pewter spoon bent to a right angle, and 
attached to a stick, is very useful for lifting up objects 
that are too large for the dipping-tube. 

AEBATINa. 

The syphon is a simple afiair enough. In usmg i^ 
place the short end below the surface of the water in 
the tank, and apply the mouth to the 
longer end, and draw till the water flows; 
it will then continue to flow as long as 
the short end is kept under water. If 
you object to promote aquarian science by 
means of suction, first fill the syphon with 
water, and apply a finger to each end, 
and so turn it over, and withdraw the 
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fingers when the short end is dipped beneath the 
surface of the water in the tank. Syphons are manu- 
factured expressly for the purpose, one of which the 
aquarian should possess. 

Some plan of artificially aerating the water must be 
adopted with every newly-established Aquarium. Until 
the plants have established themselves there will be a 
deficiency of oxygen, which must be supplied by agitating 
the water at the surface. ' If the tank is stocked before 
the plants are well established, or if overstocked with a 
crowd of animal life, or if sulphuretted hydrogen be 
produced and make its presence manifest to the nose, 
then aeration must be resorted to. A cup or jug may 
be used to dip the water from the surface, and pour 
it back again from a height in a thin stream; or a 
filter may be placed over the tank, and filled from the 
surface, and the water allowed to drip back; but the 
most efficient instrument is a common syringe. This is 
simply to be charged at the surface, and discharged 
again with some force, so as to send a stream of oxy- 
genized water deep into the tank. The process should 
be repeated for a quarter of an hour at least. 

Another very simple mode of aerating is to take a 
piece of whalebone, or a porcupine quill, dip it into 
the water a reasonable depth, and move it backwards 
and forwards quickly. This causes the entanglement of 
air at the surface, which serves to oxygenate the water 
and destroy impurities. 

A plan adopted at the Zoological Gardens at Dublin 
is found very effectual. It consists of a tube, at the 
Wd of which was a pair of bellows; from the tube 
branch pipes passed into each Aquarium, so that every 
stroke ot the bellows sends a quantity of fresh air into 
each tank. The amusement of pumping the air into the 
tanks is so great, that they had never had in the Dublin 
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Zoological G-ardens occasion to employ a man to do it, 
as the visitors were very fond of the occupation. On 
one occasion a cuttlefish had died, which they had kept 
for three months, and on examining into the cause it 
was found that the bellows were broken. 



DENSITY OF THE WATBB. 

Evaporation causes the pure water to escape from the 
Aquarium, and hence there is a constant tendency to 
increase of density; in fact, if left alone, the water in 
the tank soon gets too salt. To prevent this, additions 
of pure spring or distilled water must be made from 
time to time, and the amount regulated by a specific 
gravity bubble, which it would be as well to leave at all 
times floating in the tank. This instrument registers 
the density much more accurately than the hydrometer, 
for it is more delicate in its determination of a balance. 
I find it expedient to use two bubbles of different 
specific gravities — one which just floats when the water 
is sufficiently fluid, and another which just sinks when 
it is sufficiently saline. The movement of either indicates 
at once the exact cause, and enables the aquarian to 
regulate the density to perfection. In hot weather 
evaporation takes place rapidly, and the position of the 
bubbles should be noted every day. 

FEEDING. 

Every kind of marine stock requires regular feeding. 
It is true that in a thriving tank microscopic life is so 
abundant, that to a certain extent the collection is self- 
supporting, and many Actinia thrive for years together 
without artificial nourishment. Nevertheless, feeding 
makes them plump, increases their beauty, and promotes 
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breeding. The best food is minced oyster. It should 
be cut up as small as mustard seed for the lesser in- 
habitants, and not larger than peas for the most voracious. 
Have the minced oyster on a clean slab of marble or 
wood. Take a piece by means of a pair of wooden 
forceps, and lower it gently into the mouth of the 
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creature. Crassicomis and Dianthus may have two or 
three such pieces, the smaller actinisD one piece for a 
meal. The minute zoophytes and madrepores will be 
well fed if a little of the white, semi-fluid, gelatinous, 
creamy matter which remains on the slab is dropped in 
above them, so as to sink in a cloud. This process 
should be repeated twice a week. A few hours after 
feeding remove with the dipping-tube all refuse, or 
there will be a production of sulphuretted hydrogen. 

PERIODICAL CLEANSING. 

A well-managed Aquarium will continue in a good 
condition for an indefinite period, but until the conditions 
of success as to the amount of light, the proportion of 
stock, and so forth, are attained, a few accidents may 
happen. The invariable consequence of neglect is a 
production of sulphuretted hydrogen, which is always 
evolved during the decay of animals which have perished, 
and particularly during the decay of moUusks. If you 
miss for some time any particular specimen, search for 
him at once; if merely hiding in a dark nook leave him 
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to enjoy his BoHtude: the necessity for the search is 
that he may have crept into a corner to die, in which 
case it most be immediately removed. If all goes 
wrong, and death unfurls his black banner, and makes 
a sepulchre of your so-called vivary, the vessel must be 
emptied by means of the syringe, and the whole of the 
furniture removed and cleansed. The water need not 
be thrown away unless it is convenient to obtain a fresh 
supply, which will save the trouble of restoring the 
tainted water to purity. The restoration is to be effected 
by placing it in an earthen glazed pan, or similar clean 
vessel, throwing into it a handful of charcoal, and 
placmg it in the open air for a week, by which time 
it will be as bright and pure as at first, and thoroughly 
oxygenated. If a few animals remain alive place them in 
a shallow vessel, and prepare sufficient of the water to 
cover them, by pouring it from one vessel to another 
for a quarter of an hour, before immersing the creatures 
in it. The water which is exposed to the air to be 
purified should be covered during rain, or its density 
will be too much lowered. Sunshine will hasten the 
restoration. Pass it through a filter before returning it 
to the tank. 

CLEJLNSINa AND BE-FITTINGh. 

In making ablutions and purifications, any green deposit 
on the rock-work must not be disturbed, nor must any 
spawn be removed from the sides of the vessel; these 
are to be welcomed as the germs of new plants and ani- 
mals, which, with proper attention, will soon make their 
appearance, increasing your stock with healthy home- 
grown specimens. From the spores of green algae with 
which the stones ought to be studded, an immense number 
of oxygen bubbles will be escaping; this is the life of 
the tank — all goes on well when this appears profusely, 
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and when the spores put on a downy or woolly appear- 
ance, you may consider your Aquarium as established. 
The larger alg», if they increase, will require an occasional 
thinning; if they decay, they must be removed, and 
their place supplied by fresh ones. In winter-time the 
weeds will sometimes turn white, and if it is not con- 
venient to renew them, they must be taken out, and the 
decayed portions trimmed off by means of a pair of 
scissors. The stones on which they grow should then 
be scrubbed with a brush, and rinsed in waste sea-water, 
and replaced. 

In replacing the animals and plants on any occasion of 
emptying the tank, the stones should be looked over, to 
see if any are tainted with black spots. The inky patches 
sometimes observed on stone, sand, and shells, are the 
result of animal decomposition, and the consequent evo- 
lution of sulphuretted hydrogen, a gas not only poisonous 
to animal life, but which, by a peculiar law in the che- 
mistry of fluids, drives the oxygen out of the tank. By 
turning these blotches to the light, they will gradually 
disappear; but the quickest and most satisfactory way 
is to touch them with dilute sulphuric acid, taking care 
that the weeds are not touched at the same time. The 
stone must then be plunged for a few minutes into a 
basin of waste sea-water, to remove the acid, and may 
then be replaced. 

all's well. 

Some ten or twelve days after the complete stocking 
of the tank, you will be enabled to judge fairly if you 
have done the work well. I have sufficiently enumerated 
the signals of distress; the signals of prosperity are of 
another kind. If the carpeting of felt-like vegetation 
spreads in green, and brown, and crimson patches from 
stone to stone; if the old shells get tufted with algae, 
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and a beading of bubbles appears profusely on all the 
submerged surfaces; if the Actinia change their forms, 
expand their tentacles, eat when food is given them, and 
shjew no tendency either to drop from their moorings, 
or shrink into button covers; if the Holoihuria curl and 
twist themselves, and keep their fringed heads upright, 
and shew no tendency to turn themselves inside out; if 
the star-fishes keep all the rays that belong to them, 
and send none adrift to lead for a short while a dis- 
membered life; if the prawns go about like ghosts, and 
the crustaceans explore every cranny of their allotted 
space in their own department; you may look up your 
hand-lenses, get the compound microscope ready, secure 
Grosse's "Actinologia Britannica," Bell's Stalk-eyed Crus- 
taceans, Johnston's Lithophytes, Harvey's sea-side book, 
the Nature-printed Sea-weeds, and "Recreative Science," 
and sit down to a quiet exploration, comforted by an 
inward assurance that "all's well." 




Aetixda meflembryanthemum, Cribella ocnlata, Falmipes membranaceous, 

Padina pavouia, Cladophoru urcta, FolysiphouiaD urceolatu, 

Ulva latisaima. 
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CHAPTER VIII. 



"Seas have 



As well as earth, vines, roses, nettles, melons, 
Mushrooms, pinks, gillifiowers, and many milhons 
Of other plants, more rare, more strange than these." 

Du Bartas. 

BOTANY OF THE MABINE TANK. 




EITEUS on the Aquarinm seem 
to have united in a compact to 
frown down botanical studies. It 
is quite true that the 
animals take precedence 
in the tank, and that 
the plants are chiefly 
used in order to effect 
that necessary balance 
on which success de- 
pends. It is true also 
and a matter of highest 
importance, that the most 
useful vegetation is that which is incon- 
spicuous, and spontaneously produced in 
situ. The confervoids are our best friends 
and must be trusted with the task of fur- 
nishing oxygen in all attempts at the cul- 
ture of plants of a more noble growth. Still I can see 
no reason why we should not make the best of our water- 
gardens, for the culture of curious and beautiful plants. 
We must always depend on JSnteromorpha and Ulvu 
for the preparation of artificial sea- water; and when 
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the vessel has been some time stocked, a very mo- 
derate share of skill would enable any one to incorpo- 
rate with its contents some of the more elegant forms 
of Alg», of which there is certainly a large choice from 
species noted for their beautiful outlines and gay colours. 
If ferns convey the idea of perfect grace in the forms 
of terrestrial vegetation, the perfection of colour is cer- 
tainly attained by the Bhodosperms, which display tints 
unrivalled by few kinds of terrestrial foliage; and in 
their growth and structure reveal many curious examples 
of adaptiveness to the peculiar circumstances under which 
they are produced. 

The majority of Marine AlgsB flourish near the shore; 
the deep sea does not appear to be productive of any 
great variety of vegetation. This might be expected, 
seeing that vegetable colours are only produced under 
the action of light; though in tropical climates, where 
the intenser light will penetrate to greater depths, and 
a high temperature will promote whatever growths there 
may be light enough to support, there will be exceptions 
to the case of temperate latitudes. 

The Mer de Sargosse, or Weedy Sea — ^now well known 

as to its limits and character — was a region of mystery 

to the old Spanish and Portuguese mariners, and its 

passage by Columbus forms a charming episode in Horace 

St. John's picturesque life of the great navigator. But 

Columbus was not 

"The first that ever burst 

Into that Bilent aea;" 

for the Phoenicians — the fathers of marine commerce — 
reached it in thirty days sail from the Mediterranean, 
and gave it its historical name — ^the Weedy Sea. There 
are, in fact, two such seas in the Atlantic; one lies be- 
tween 26® and 36° of latitude, a little west of the meridian 
of Fayal; the other occupies a space between 22° and 
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26° in the 70th. degree of longitude, about two hundred 
and seventy miles east of the Bahamas. Each of tkese 
regions bears the character of a vast marine meadow, 
"sweeping in huge floating fields far as the eye ^ean 
reach." But what is most interesting in the histoary of 
this phenomenon is the immense siae of the Fucoids which, 
form the floating masses, and the immense depths at 
which they are produced. Lamoroux observed stems 
upwards of eight hundred feet long, not fixed to the 
bottom, but floating freely on the surface of the water; 
fronds of from two to three hundred feet are common. 
At the immense depth at which these are produced it is 
believed that all is calm, and still, and unruffled — a 
motionless silence, and a green twilight; and hence it 
seems at first sight difficult to explain in what manner 
the huge forests get uprooted; but Lamoroux Observed 
that though the fact adhere to rocks with great firmness 
before the display of fructification, yet, as soon as this 
took place, the plants detached themselves and rose to 
the surface, either to ripen their spores under the action 
of light, or because their term of existence had expired. 

The curious modes by which the germinating principle 
is developed in plants which require exposure to light at 
the period of fructification, are very strikingly exhibited 
in aquatic plants, as in the Vallisnerid spiralis, whieli 
sends up a spiral stem to the surface; the StratioUs 
aloidest which detaches itself from the bottom, and floats 
during the time of its blooming. Humboldt has seen a 
fucus vegetating at a depth of one hundred and ninety- 
two feet, where it could receive light equal only to half 
of that supplied by a candle at the distance of a foot, 
and which, notwithstanding, was as green and glossy as 
a meadow in spring. 

A tribe of plants which are capable of interrupting the 
lines of navigation, which contribute in their living sta^ 
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artiolas of food and luxury, and when dried medicines and 
ornaments, which furnish us with soda and iodine, and 
other valuable chemical agencies, not forgetting their 
importance as manures for the land, must surely be 
worthy of the attention of the student, who may now 
dass them with his window flowers, and while noting 
l^eir physical economies, derive delight from their dis- 
tinctive forms and colourings, and picturesque outlines, 
enhanced by the transforming power of the medium 
through which we view them. 

There with its waving blade of green 
The sea-flag streams through the silent water. 
And the crimson leaf of the dulse is seen 

To flush, like a banner bathed in slaughter. 
There, with u slight and easy motion. 

The fan-coral sweeps through the clear deep sea, 
And the yellow and scarlet tufts of ocean 

Are bending like corn on the upland lea. 
And life in rare and beautiful forms, 

Is sporting amid those bowers of stone, 
And is safe when the wrathful spirit of storms 

Has made the top of the waves his own. 

Perewal* 

ALaJE. 

When we speak of Diatoms or Conferva as alg», 
the unlearned reader is immediately perplexed at the 
association with them of such highly-developed forms as 
Mkodj^menia, OriffUhsia, and others of the popular 
handsome sea-weeds. The association is physiological. 
All ihe alg» are cellular plants, and the mode of their 
increase furnishes the principle of their classification 
under one general head. An alga has neither leaf, 
stem, nor root, that is, according to the proper accep- 
tation of those several terms. The plant itself is a 
thallus, simple or divided, bearing upon it the organs 
of fructification. In some cases increase is effected by 
means of phytozoa, or true plant-spores, contained in 
aivtheridian cells, the structure of which bears some 
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analogy to the organs of fructification in true pbenogams. 
In others the increase is by zoospores, or pseudo-animal 
gemmules. Though they may be truly vegetable, yet 
as these zoospores possess moveable cilia, the action of 
which enables the spores to transport themselves from 
place to place, they indicate an approach towards the 
confines of the animal kingdom, if they do not actually 
come within it. As opinions are so divided on this 
point, let it suffice that some algae propagate by spores 
which have the power of locomotion, the immense 
production of which in the tank is sometimes the cause 
of a green turbidity, which is destroyed by darkness. 
The lowest tribes of the order are the filamentous alg», 
in which reproduction is effected by the conjugation of 
the cells to produce a spore; others again, which are 
perhaps lower still in the scale, increase by spontaneous 
fissure, the cells themselves dividing, and each division 
acquiring during the process individual completeness. 
There are four divisions of algse in the classification 
adopted by Lindley. They are 1. — Fucacem, the olive 
and brown sea- weeds. 2. — Ceramiacea, the rose-red, 
purple, and red-brown sea-weeds. 3. — Confervacea, one 
or many-celled plants, the cells containing a green 
endochiome. 4. — Diatomacea, the brittleworts, in which 
therb is a unilocular or separate ceU, and the repro- 
duction is by self-division, conjugation, and the formatiom 
of sporangia. The sfcudy of these several sub-orders, 
and especially of their distinctive modes of reproduction, 
might well engage all the leisure hours of those who 
have taken the Aquarium in hand, as much for the 
love of science as for the means of recreation and 
home adornment. It cannot, however, be entertained 
in these pages, which are far too few, even for the 
enumeration of the several points of special interest. 
Let us then be content here with the more populflc, 
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but lesB accomte division of the algse into two great 
classes, the green weeds and the red weeds. The first 
of this is the 

CHLOEOSPEBMEJE. 

Of these, as before stated, the microscopic forms are 
produced in abundance in the tank in the course of 
time, and until they are abundant no certain progress 
ean be made in the preservation of animal life. Those 
which can be most readily introduced in a palpable 
form are the Oscillatoria, Bangia, Conferva, and Vattr- 
ekeria, the two latter being eminently valuable as makers 
of oxygen. Others of the series that adapt themselves 
pretty readily to the confinement of the tank are 
Porphyria, Ulva, Enteramorpha, Cladophora^ and Bryopsis, 
All these are easily procurable on any of our coasts at 
low water, and usually have concealed among their 
fronds numerous specimens of Lucernarim and other 
small animals, which will afterwards display themselves 
in the tank, if speedily conveyed to it without exposure 
to the air. For this purpose, however, the Zostera 
marina, which is not an alga, but a naiad, and the 
plant used to cover Italian flasks, is the most useful, 
but it needs a large tank and much skill to keep it 
any length of time. T7ha latissima, (the sea lettuce,) 
is a most elegant and hardy plant, already sufficiently 
described; a tank is not complete without it; and the 
same may be said even more emphatically of that sheet 
anchor JSnteromorpka compressa . Codium tomentosum is 
another green weed, which should be obtained if pos- 
sible, as many of the mollusca will eat nothing else. 
It is not over elegant, but thrives well in confinement. 
When obtained firesh from the sea, it is sometimes 
studded with intmresting moUusks. The Cladophora are 
plants of simple structure, consisting of jointed threads 
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grouped into bushes and tufts of yarious tints of fresh 
green. C. uncialis and C, rupestris are the prettiest; 
C arcta is a strong dwarf kind, which forms little 
upright bushes rather stiff in outline; it is ragged and 
coarse in texture, but worthy of a place if there is 
room. They all thrive and increase with little oare. 
The plants of the genus Chondrus are very beautiW, 
but apt to create turbidity; at least such is my own 
experience. C. crispus is certainly the best; it is verjr 
beautiful, putting out spreading fronds, which divide 
into elegant rounded segments, which "glow with re- 
fulgent reflections of azure, resembling the colour of 
tempered steel." The ChondrtM in a dried form is the 
carrageen moss of commerce, everywhere domestically 
known for the valuable jelly which it produces. 0. 
Norvegicus is a rare plant to be sought by collectors. 

Punctaria laiifolia is perhaps the most elegant of all 
the green weeds that may be readily domesticated. It 
resembles somewhat the well-known ladies' tresses, and 
sends up its fine waving fronds of pale sea-green, almost 
to the surface of the water, forming beautiful arches of 
pellucid tissue, through which the fishes glide and gambol, 
keeping it in constant motion to and fro; it lasts a long 
while, and if all goes well will increase rapidly. Bryopsis 
is another genus that furnishes a few good specimens. B. 
plumosa is a very elegant but small plant, which sets at 
defiance all ordinary adverse circumstances, and dots the 
stones with its spray-like tufts most luxuriantly. It 
delights in crevices, and should be dropped into tiie deep- 
est part of the tank. Dietyota is a genera that does well; 
these have fragile pellucid fronds, flattened and freckled, 
branching into angular segments, and are so frail and 
tender that the slightest touch injures them severely. 
They are by no means showy, and are not necessary ift 
a small collection. 
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BHODOSPEBMEJS. 

The red and crimson plants afford a still greater variety; 
the loveliness of some being unequalled in the whole 
vegetable kingdom. That superb plant, the Delesseria 
Hmguinea, takes the fixst place among the crimson weeds. 
The JX, alata is another species of the same genus; and 
of the two it is difficult to decide which is the most 
lovely. The first has elegant leaf-like fronds of a delight- 
iul erimson, each frond springing from a stem, and being 
elegantly ribbed and wrinkled, after the fashion of the 
leaves of land plants. The second grows in thin much- 
out leaves of a very rich crimson, and is called alaia, 
or winged, in consequence of its divided outline. There 
are several species, all of great beauty. D, sinuosa and 
2). hypo^losmm are the best after the two just named. 
They all thrive in vess^s which are not over illuminated, 
but lateral light destroys them quickly. The only way 
to increase their chance of life in a tank formed of 
glass all round, is to cover the plate next the window 
with green paper, or let it get well coated with confervaB. 

Perhaps PUlota should stand next in point of beauty. 
There are only two species— P. plumosa and P. sericea. 
They are both de- 
licately formed, the 
fronds being cut into 
fine divisions, so as to 
Fesemble» perhaps ra- 
ther remotely, some 
of our more delicate 
kinds of ferm. They 
are of a duller red 
than the J}eletseria, 
bat toe elegance of 
their feathery out- 
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lines has a charming effect. They may fi*equendy be 
found on the clefls and ledges, coyered with the fuici 
which the tide leaves uncoyered on the coast. 

Polysi^honia, Dasya, the minute CaUthamm/Um^ and 
Ceramium are all of similar jointed thread-like stnictiire, 
and of a dull red or bluish-tinted crimson. They are 
easily obtained, and flourish in the tank, but aro not 
conspicuous for extraordinary beauty. Different it is with 
that glorious Neried, the Nitophyllum puruitatum, which 
shines «unid the dark green waters, as if it were always 
pleased, while its growth is rapid and certain if the tank 
be well kept. There are six species of NitpphyUum, but 
this is the worthiest of a worthy tribe. The frond is 
broad, and spotted with dark crimson marks, which seem 
to shine through its delicate texture, as if they came 
through from behind; while the edges break into a 
number of segments and delicate puckerings, increasing 
and broadening from below upwards. N, versicolor is 
the next best; but the other members of the genus do 
not succeed so well as these two. 

The two species of the genus Phyllophora, namely, 
P. rubens and P. brodiai, ace 
of great service, not only for 
the fingery form and bright 
crimson colour of their fronds, 
but for the immense amount 
of oxygen they throw off wban 
once established, and wliioh 
tends so much to the heMi 
of the animals in tiie iank. 
They are obtained, along with 
plants of Delesseria, from Hie 
rocky clefts at low-water nuok ; 
but the best specimeiiB ave 
those brought op by ihe 
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dredge. I consider it indispensable for the reasons just 
described. 

Bjftiphlisapinastroidesis another handsome red species, 
which flourishes abundantly under the worst of circum- 
stances. The same may be said of Griffithsia, named 
in honour of Mrs. Griffith, of Torquay, the most dis- 
tktquished of British Algologists. This plant bears some 
fesemblance to the smaiU. EquisetaceeB of the hedges— 
a niunber of thread-like and jointed growths springing 
^m a centre. It might almost be compared to a tuft 
of fine grass, such aa Briza gracilis, for instance; except 
that instead of being of that fresh cheering green, it is 
of' a most delicate rose-colour. Dr. Harvey, in his 
**Pliyoologia Britannica," speaks of the ease with which 
this plant may be domesticated; and experiments in 
Aquaria bear out his statement. No sea- weed thrives 
better than this; but there is a difficulty in obtaining 
it from its natural site on the low ledges, owing to the 
slight hold it' has upon its. place of growth. Its base is 
so minute that ; the collector ■ is * pretty sure to break 
away several specimens before he secures one firmly 
aM»ehed' to the' rock. If ever so slightly attached it 
Mves and thrives; but if removed altogether it perishes. 

Svery one knows the Plocamium, which produces 
those crimson trees so much used by taxidermists in 
mounting stuffed birds in glass cases, and in the making 
e£ aea-weed landscapes. It is very brilliant in colour, 
imd excessively ramified, but not to be strongly recom- 
mended in the formation of a marine garden. Another 
pboit o^ the red kind which can be safely recommended, 
IS the Cygtoteira ericoides. It is not to be found in 
the immediate vicinity of the beach, but may be hooked 
mp from a boat in about one fathom's depth of water, 
at low tide on a rocky bottom. It may then be seen 
fbrming bushea of large size, springing from the crevices 



Digitized by VjOOQiC 



84 



THX XABINX AQUABIUK. 



of the rock, but too far from the sorfaoe to be got at 
by hammer and chisel. If torn away with some vigoor« 
8(»iie of the best portkxna of tk shrub may be brought 
up, and these bound to the surface of shells or etODeSii 
make temporary ornaments of most gorgeous edknuuig 
for the Aquarium. When brought up it has a duU yel- 
lowish hue, but the moment it^ is submerged in its native 
element, all its glory returns, "the pale olive braQflhes 
become invested with a most brilliant flush of iridesoent 
light blue, not changeable in tint, though varying in 
intensity, according to the play of light that falls upon 
it." 

The corallines are not to be omitted fix>m this list of 
useful plants, for plants they are without doubt. 
CoraUina officinalu, elongata, and gquamatat and die 
elegant Jcuiia of both species, ruhent and oomieMMa, 
are all elegant, and contrast their light spiny stems 
against the more palmate forms rery agreeably. They 
last a long while in health, but must be removed if 
they shew a tendency to become white; for this> though 
beautiful, is the condition of death. 

The following red weeds aie 
also easily domesticated by those 
who have had some experience, 
but demand more skill in 
management than can be given 
them by beginners i^Ceramimm 
rubrum, Iridea eduiig, iW«e^ 
laria fautigiata, Oymnoffonf- 
rusplicatus, Oelidiumeomeum, 
Bhodjfmenia dUaiii, Hypnea 
purpurescent, Mdobena putim- 
lata and pol^fmotpha, Bkodo- 
mela su^usca, ffildenbrandiia 

IR.DM1CDUU8. ^^^ j^^^ ^,^^^^ 
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In sea-sLore collecting many of the yellow and 
purine weeds will be found in abundance. Though 
they all possess certain features of interest, they 
are of no use in the Aquarium. The common 
Fucua nodosus, which is cast up everywhere abundantly, 
is of great service as material for packing, and when 
it has served that purpose it should be thrown into a 
vessel of clear sea-water, and examined by candle-light, 
with the assistance of 
a lens, for the detec- 
tion of any curious 
creatures that may have 
been lurking amongst 
its fronds. This very 
distinct alga will al- 
ways win the atten- 
tion of those who 
ramble at the sea-side, 
and the young people 
will find amusement 
in treading on its air^ 
vessels, in order to 
cause a succession of 
small explosions. The peacock's tail, Padina pavonia, is 
one of the most curious and beautifnl plants the sea 
^fodnoes. It must be dealt with as a temporary in- 
habitant of the tank, and is in its best place in a large 
vessd with fishes. 




fucus xoDOstJs. 
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CHAPT^IR IX. 

•'There *8 beauty in the deep:— 
The wave is bluer than the sky; 
And though the hght shine bright on high, 
More softly do the sea- gems glow, 
That sparkle in the- depths below; 
The rainbow's tints are only made, 
When on the waters they are laid, 
And sun and moon most sweetly shine 
"Jpon the ocean's level brine. 

There 's beauty in the deep." 
^.ct Beainard. 

ZOOLOGICAL NOTBS. 




HE Marine Aquarium offers 
facilities for the study of at least 
twenty out of the twenty-four 
great classes of animals which 
exist in the British seas. 
The marine insecta comprise 
only a few beetles, but' 
rarely met with, and, Tthen 
'Jm niet with, altogether tm- 
g^ suited to the purpose, and 
of course we must abjure 
the mammalia. Apart from 
these two classes all the rest offer rep- 
resentatives. Many of the poriphora, 
infusoria, and rhizopoda, may be 
palpably introduced, and many not 
80 introduced will appear in time 
from germs or even complete speci- 
mens originally hidden in tufts of 
alg86, and among the interstices of serpulee and other 
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composite masses. The zoophytes ore those which con- 
tribute most abundantly to the interest of the collection. 
After these the echinodermata giro a goodly number, 
as do the annelids and crostaceans, and the several 
diyisions of the moUusca, though the difficulty of pre- 
serving many of the last-named, renders it but a small 
section as regards permanent occupancy of the tank. 

ZOOPHYTA. 

It is yery strange that where the animal and vegetable 
kingdoms meet, the forms should assume such close 
resemblances to each other, as to make it frequently a 
matter of difficulty to determine to which of the two 
great departments some special specimen shall be assigned. 
Here are the lovely sea-flowers — flowers only in name 
and appearance — representing the lowest links of animal 
life, and pointing to that last link where the animal and 
the vegetable blend into one, bearing all the outward 
resemblances to flowers from which they take their 
appropriate names, yet all of them strictly animals, 
endowed with volition, and in their general organization 
assimilating to the extensive series of zoological orders 
which stand above and beneath them. The sea anemones 
are animals of the lowest class — Zoophytes of the great 
Cuverian division of Badiata. It is in this division that 
animation is seen to tremble and flicker in the socket, 
and to become gradually extinguished as we descend the 
scale, and approach the confines of the kingdom of 
verdure. Here, then, life has its lowest if not least 
lovely forms; the individuals have less individuality, 
many of them live in groups and clusters, and increase 
in a semi-vegetative manner by gemmation, or the for- 
mation of bud-like germs, while others generate by 
spontaneous fissure, and break up into numerous forms, 
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each of which rapidly acquires the form of the pasait^ 
and proceeds in the same way to increase its kind. 

The Badiata are so named on account of the rvty* 
like form generally observable in the structure of 
the creatures; in some the ray-like diyisions give snch. 
a speciality to the structure as to distinguish them at 
once as members of this division; as in the staF^fiakea^ 
for instance, in which the intestinal canal branches out 
from the body into the several rays which form the 
star, and in the anemones, in which the relation to 
the tribe is at first sight perceptible in the ieidaeles 
which surround the mouth, and which rendeir it so 
exquisitely beautiful as a marine representative of a 
true flower. 

But though the term Eadiata is applied to an extensiTe 
division, in which the members have many ohanc- 
terifitics in common with each other, the ray-like form 
is not equally distinguishable in all. In some tribes 
• there is a tendency to associate into groups, in which 
each individual has a certain degree of connection wi& 
the rest, as in the infusoria common in our brooks, and 
indeed most of the poises which thus live in community. 
The resemblance to vegetable forms is, however, common 
to a great portion of the Eadiata, and those in which 
this resemblance is the strongest are grouped together 
under the general designation of Zoophiftes, In Zoophytes, 
the leading feature of a radiate animal is very distinctly 
observable, and that leading feature is the arrangement 
of the vital organs around a centre, the organs composing 
the rays of the imaginary star, or the petals of the ima- 
ginary flower, to which the mouth or stomach is the 
centre. 

Among the Zoophytes we meet with many of the 
creatures which have the greatest attraction for the stu- 
dent of the Aquarium. The brooks supply him with the 
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citfioiu hydra, tbe seven-headed monster that perpetuates 
one of lihe triomi^s of Hercoles — ^withal a beautifbl and 
wondrooB creatore, that may be cut in pieces, turned 
inside out, or even thrust one animal within the other, 
and still remain the same. The sea supplies the mad- 
repoPM, the builders of ocean-reefs, and the founders of 
ishmds and continents; as it also supplies the sea 
anemones of more than a hundred species, from the 
cunoos Mdioardsia vettita, to the familiar members of 
the genus Actinia, obtainable everywhere on our coasts. 

The true zoophytes hare all, more or less, the plant- 
like form, and they readily separate into two great classes, 
namely, the Antkozoa, or flower-life, and the Polyzoa, 
or many-Hfe, in which the individuals are associated 
together in numbers. They are aU inhabitants of water, 
are all destitute of joints, lungs, nerves, and proper blood- 
vessels; but in the place of nerves possess what naturalists 
call an irritable system, in obedience to which they ex- 
pand or contract at will. At the upper part of the body 
is situated the mouth, which is usually surrounded with 
tentacles, which are mostly used in securing prey. In 
the majority there is no alimentary duct, for the stomach 
has the form of a simple sac, the aliment being injected 
and ejected by the same orifice. 

The Antkozoa comprise animals which are perfect in 
themselves, and these are mostly soft-bodied, having no 
shelly covering, and are protected only by the leathery 
integument which surrounds them, and the thousand 
weapons of offence and defence which they expand in 
the form of tentacles. Among the Polyzoa we meet with 
creatures that encase themselves in homy shells, or cal- 
careous coatings, such as the Madrepores, which, like 
submarine masons, elaborate the carbonate of lime which 
the sea supplies them with, into shelly retreats; and 
the tubed Sydrioda, which construct winding galleries 
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and convoluted tabes, from the mouths of whieh they 
protrude their fans and tentacles in search of piey. 

Among the higher orders of the Eadiata we meet with 
the strange Sea Cucumbers and the Sea Urchins, aad 
the Star fishes; and among the lower orders the Sett 
Anemones, many forms of which are described and fig* 
ured in these pages. 

A Sea Anemone, then, is a Zoophyte belongmg. to 
the cla9s Anthozoa, or flower-life, and the order 
Hblanthoisa, or sunflower-like creatures. The central 
disc of the sea^flower is composed of the lips, which open 
into a mouth which communicates with the simple sao 
which constitutes the stomach, and the petals and firinges 
which surround it — ^now like the anemone, now like the 
sun-flower or the mesembryanthemum, ox the richest 
carnation that ever- won for a florist a golden prize. The 
further subdivision is dependant on the details of indi- 
vidual structure; and a large section — ^ihat of Actinia — 
comprehends most of those on which the aquarian bestows 
his patience in the work of domestication. 

The Actiniada^so named from the Greek — signifying 
a ray of the sun — are an extensive family, of whioh 
more than a hundred species are to be found on our 
coasts, or in the deep bays adjacent. But few of these 
are suited for confinement in aquaria, and of these tiie 
chief are the Actinia proper, the Sagariia, meet of 
which are usually grouped with the Actinia; the Antkea 
cereu9; the splendid Adamsia palliata, which is the 
only known species of the genus to which it belongs; 
and a few of the Bunodes, EdAoa^dsia, and Corynaeeis. 

In addition to the reasons already assigned for com- 
mencing the study of marine objects with the well-known 
"Mes," there are others of not less importance, for its 
habits give us the key to the general management of 
collections, and its anatomy illustrates the intemal 
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straction, and physiologioal economy, of the whole cLiss 
of Zoophytes. Take a plump "Mes" that has not been 
handled, or in any way ill-used, and cut him dean in 
half, veFtioally, and drop each half into a Tessel of fresh 
sea-water, that has been agitated well; throw in also a 
taft of IJlya; leave the divided victim alone for a week 
in a very partial daylight, and you will be surprised to 
find, that each division has become a perfect animal. 
Th«i either lift out the specimens into fresh sea-water, 
or draw off the water they are in, and agitate it in the 
open air, and return it quickly, and each will at once 
^qpand, and present as perfect a shape and arrangement 
of parts, as if their several origins had been distinct, 
and no relationship existed between them. The exper- 
tBO/emt illustrates the nearness of this tribe to the vegetable 
kingdom, and justifies the collective term zoophyte, as 
applied to the various divisions of this lowest section of 
tiie animal kingdom. 

In all the varieties of sea .anemones the mode of life 
is similar; they are carnivorous, and obtain their prey 
by means of the ever-seeking tentacles that search the 
lymph around them, and secure sometimes fishes, at 
others mollusks, but more frequently the minute forms 
of ininsorial life that abound in the sea, or in the 
artificial water of the tank. The mode of reproduction 
is by ova, which are sometimes vivified in the body of 
the parent, and not only do they give birth by ejection 
from the mouth of a numerous progeny, but as just 
stated in the case of A, mesembryanthemum, actual 
divisions of the body may be made, and each division ' 
will acquire completeness. Dr. Johnson relates several 
instances in proof of this, one of which is particularly 
interesting. A specimen of Actinia crasticomis had 
swallowed a large, sharp-edged shell, which so completely 
stretched the body of the creature as if on a ring of 
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wire, M ▼irtually to cut it into two equal parts. There- 
upon it put out from the base a new disc, with mouth 
and tentai^s, and became at once a double anemone, to 
whieh the gorged sheU served as an intermediate base 
of attachment. Dr. Cocks has seen specimens of Bunode^ 
alba aequire complete forms in dupKcate when the orig- 
inal specimen has been severed into two or more parts; 
and there are many other instances on record of this 
plant-like diTisi<m of sea anemones having been observed* 
Though apparently immobile, there are few species but 
possess some power of locomotion. We frequency meet 
with anemones attached to stones, sand, or shells, by a 
wide sucking base, and if some species be moved ftom 
their chosen site, pertain death is the result. Yet in by 
far the greater number there is a distinct faculty of 
progression — the anemone, by a slow, gliding motion, 
gradually removes itself, and climbs up the sides of the ] 

vessel, or takes possession of a tuft of weed, or shifts | 

from one stone to another, or Adrly leaves hold of its 
anchorage, and floats like a balloon upon the surface: 
Thus low in the scale as they are, they possess will, and 
a power of obeying it; they have their organs of looo* 
motion, of attack, and defence; though naked, th^ are 
armed for combat on an equality with their enemies, 
and succumb at last to man — the universal destroyer 
and appropriator — who turns them to account as food, 
or treasures them as gems of beauty that gratify his 
eye, and even win over the afiections of his heart, 
while they lead him to contemplate the variety and 
profuseness of that life to which the Almighty has 
given so many wondrous forms, and instincts, and 
economies, every one of which proclaims — 

"The hand that made us ia divine." 
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ACTINIADJE. 



In the sub-order Adiniaria there are two tribee, L 
— AsTBfACBA, 2. — CABYOPHTI.LACBA. In the firat tribe 
there are two families, 1. — Actiniada, 2. — Lucernariada, 
In the first of these families we meet with by far the 
larger majority of the tenants of the Aquarium. At 
the head of the family stands the genus Anthea, there 
are two species, Cereus and Tuedia, the first of which 
is frequently met with, and may with great care be 
kept a considerable length of time. 

Antkea eereus^ — ^There are seyeral varieties, those 
most commonly met with are the green of one uniform 
tint, and green with tentacles tipped with lilac and 
grey. One leading distinction of the Antkea from the 
rest of its congeners is its incapability of retracting 
the tentacles within the body, whi(^ is the case also 
with Adanrna, which contributes another genus, on 
account of the annular structure of its adhering base. 
Mr. Gosse has met with specimens in which the tentacles 
were almost wholly retracted, but even then the tips 
were plainly to be seen. As a rule the tentacles remain 
expanded, though in a sluggish and uninviting form 
when 1^ animal is sickly» and it dies in the same 
way. When in good condition the tentacles are finely 
shewn, and resemble a tuft of wool: they are constantly 
in motion, and afford every necessary opportunity for 
minute inspection, which will not be without its reward. 
It is a voracious creature, and quickly destroys the 
life of any small creature that approaches it by the 
slinging power of its tentacles. When seised, the 
individual ohaxmoter of the Anthea is displayed to ad- 
vantage, the tentacles being wreathed and contorted in 
dignified grotesqueness about the prey, which speedily 
disappeara within the body of the creature. Thia 
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actinia should as a rule be kept by itself, and its 
preservation should not be attempted by novices. 

AdamHa palliata is the only species of the genua to 
which it belongs, and it occurs but rarely as the 
result of dredging. It generally occurs on the mouth 
of a univalve shell, the common whelk being most 
frequently selected. Around the mouth of the shell it 
extends its adhering base, till the two sides meet, and 
unite with a suture. It thus forms a rude fleshy 
annulus, through the orifice of which a hermit crab 
finds sufficient room to sprawl out his claws in search 
of prey, the hermit occupying the interior of the shell, 
and the leathery Adamsia standing guard at the door. 
It is very difficult to keep for any length of time. 

Corynactis, The three well-known species of Corynactis 
respectively named viridis, Allmanni, and ketarceat are 
beautiful actinia of minute size, and thoroughly hardy 
in confinement. They usually occur in clusters on blocks 
of sandstone, and should on no account be disturbed. 
They may be distinguished irom the young of any 
other genera by the globose tip which terminates each 
of the tentacles. In other respects their cylindrical 
form, adherent base, and general habits agree with 
their larger congeners. The blocks to which they are 
attached, should be placed near the front glass, for 
convenience of inspecting them with a lens or microscope. 

SAGABTIA. 

Mr. OoBse has instituted this genus in order to ciaas 
together those actinia which emit "capsulif^rous filamenEts 
from pores." It includes viduata, (anguicoma,) troglo' 
dytes, aurora, (which I believe to be a variety of tiie 
preceding,) Candida, (sphyrodeta,) rosea, nivea, venmskt, 
parasitica, hellis, and dianthus. The last-named has ainte 
been separated, and is now classed as Actinoloba dianUmt. 
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Soffoirtia anguicoma, — One very striking characteristic 
of the sea flowers, is their capability of changing their 
forms, and this is in no species so powerfully exemplified 
as in Sagariia anguicoma, of which there are three 
specimens, in different stages of expansion, represented 




BAOARTIA VIDVATA, (aNOVICOMA.) 

in the cats. This is a most yaloable Aquarium species, 
and may be preserved for any length of time, if 
properly tended. It has one bad habit, and that is, 
that it will frequently let go its foothold, and lay 
prostrate on the pebbles, so that the slightest agitation 
of the water may spin it into some crevice among the 
Toek-wcnrk, or send it bouncing against the glass sides. 
TloB, however, only occurs when there is a deficiency 
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of oxygen, and the occurrence should be a aignal for 
aeration. Its colouring is very quiet — grey, buff, pcde 
brown, and opal white predominate; and the nrnkings 
of the disc are generally pleasing and delicate. Its 




Sagartia Tidoata, (angnicoma,) TrocbuB ziziphiniu, Ulva latissUna, 
BryopaiB plomooB, Aoom banuMle. 

long flexile tentacnla catdi the eye of the mott iftdtf> 
ferent observer, and the patient watcher finds his reward 
in its many extraordinary changes of form. When jtm 
receive specimens packed in wet sea*weed, they am like 
Httle buttons of dirty white gelatine, but an less than half 
an hour after you drop them into the tank, they thiew 
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ap their tall stems, and expand their long delicate 
tentacles in most various ways, so that among fifty 
^Mciiiiens there will not be two alike; and yet in every 
stage of preselitation, there is not the slightest difficulty 
experienced in determining what they are. Sometimes 
they take It into their heads to lie at full length 
altopT^ther unattached, now contracting themselves to a 
mere pimple, then blowing out the disc, and contracting 
the base, and at other times assuming a regular spiral 
form, like a fleshy corkscrew; but the tentacles are 
almost always expanded, be the shape of the creature 
what it may. 

8. bellU, the daisy, certainly does resemble a daisy 
v«ry closely indeed. Though much prized it is not 
rare. Mr. Lloyd usually has abundance of them on 
sale, at a shilling each, and a few should be used to 
give variety to the collection. In newly >made marine- 
water it will not do at all; but if it falls into the 
possession of an aquarian who has no ripe tank at 
hand for it, it may be kept for weeks in a shallow pan. 
If anything goes wrong with this kind, it throws out 
a number of white threads, and shrinks out of form, 
and perishes in a few days; but onoe obtained in a 
sound state, and carefully treated at the outset, it is as 
hardy as mesembi^anthemump and more readily expanded 
at all seasons than most o( its compeers. It is also 
the most prolific and the most variable in colour of the 
wh<de tribe, and is almost always expanded. 

Sagariia parctntiea, — ^This is a good Aquarium species, 
<XBL aeooont of the ease with which it may be kept at 
•U seasons, except during very hot weather, when it is 
advisable to remove it in a vessel by itself into some 
eool ttadez^groond apartment, where with an occasional 
ebaoge of watw it may survive the attack of heat, and 
mvf be retunned to the Aqoarium when tiie t^nperature 

K 
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has declined. It is a species that the rambler on the 
sea-beach will not be at all likely to meet with^ for it 
is trnly pelagic in its habit. It is only to be oblaiQed 
in a state fit for the Aquarium by means of the dredge, 
and when so obtained it lives a long while in oonfine- 
ment. The most interesting feature in the history of 
this zoophyte is that of its usually inhabiting the alwll 
of some defunct univalve mollusk, such as the Trwthms 
or the great whelk, Buccinum undatnm. This is not 
the most curious part , of its history. The anemaae 
loves company, and in the same shell as that on whkdi 
it extends itself, we usually find a pretty but pugnadiocis 
crab, Pagurus bemhardus. To the anemone the oeab 
acts as porter; he drags the shell about with him as 
if it were a palanquin, on which sits enthroned a very 
bloated but gaily-dressed potentate, destitute of power 
to move it for himself. Like most lazy dignitaeriee, 
this showy actinia attracts more attention than ithe 
lively servant who drags it from place to place, for its 
form and colouring are beautiful in the extreme. 

It is of large size, frequently attaining to a hei^^ of 
four inches, with a diameter of two and a half. Mr. 
Oosse's description of this fine creature is so minute 
and interesting, that I must beg the reader to aecM^ 
it in preference to any that I can write. He says, 
the "ground colour is a dirty white, or drab, loften 
slightly tinged with pale yellow; longitudinal baiid» <of 
dark wood-brown, reddish, or purplish brown, run down 
the body, sometimes very regularly, and set so dosely 
as to leave the intermediate bands of ground eoloiir 
much narrower than themselves; at other times these 
bands are narrower, more separated, and varioasly in- 
terrupted or broken. I have seen a variefy in whieh 
the bands took the form of chains of round dark spoto, 
the effect of which was handsome. Immediatdy voimd 
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Ike base tlie bands usually subdivide, and are varied by 
a single series of upright, oblong spots of rich yellow, 
whidi are usualiy marginal, with deeper brown than 
the bands. The whole body is surrounded by close-set 
fitint lines of pale blue, sometimes scarcely distinguishable, 
except near the summit, where they cut the bands in 
soeh a manner as to form, with other similar lines which 
thmre run lengthwise, a reticulated pattern. 

"The disc is somewhat wider than the diameter of 
ike. body, which it over-arches on all sides. Its margin 
is semewhat thin, and occasionally thrown into puckered 
' ioLds to a small extent. Thus it appears to approach 
tiie peculiar form of A. bellis. The disc is nearly flat, 
or slightly hollowed, but rises in the centre into a 
'Stout cone, in the middle of which is the mouth, edged 
with crenated lips. The tentacles are arranged in seven 
rows,, of which the innermost contains about twenty, 
tile second twenty-four, the third forty-eight, the fourth 
ninety-six; the other rows are too closely set, and too 
numerous to be distinguished. Probably the whole 
namber of tentacles, in a full-grown specimen, may be 
oonsidered as certainly not less than five hundred." 

8, dianthtts, (Actinoloha dianthus,) — The crowning 
glory of the Aquarium is the superb plumose anemone, 
8^ dianthus. It is the monarch of the tank, and for 
magnitude and splendour of colouring throws all other 
anemones into the shade. Neither does it so strictly 
belong to what may be termed ground stock, for though 
it oonforms to the orthodox rules of Zoophytic life, it 
k so free in its actions, and exhibits so much individuality 
in its liabits, as to appear to be endowed with higher 
fkcnltifis than its more humble brethren. It seldom re- 
mains for any length of time at the bottom of the vessel, 
but slowly glides along till it meets with some perpen- 
dicular sur&ce, such as a block of stone, or the side of 
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the yemel, and during the night it ascends and tafces tip 
its position midway between the bottom and the top of 
the Tessel. When it has fairly settled itself, it is^Ot 
slow to exhibit its magnificent proportions and gloriooa 
pnrity of colouring. Pure milk white, pale amber, rk^ 
gold, or warm sidmon coloor, are its prevailing tints* 

Fnll*grown specimens have a height of six inches, and 
a diameter of one and a half when they stand upright, 
and even when only four inches high their appearanoe 
is massiye and grand. When expanded the tentacles 
spread over in thousands, and form huge fringing masses 
that strongly resemble the petals of double carnations ^ 
they are ever in motion, like 

"Meadows fanned by heaven's life-breathing wind." 
They expand outwards, droop over the column, then 
retreat and assume a cup-like appearance, then fall over 
again and wave with a slow vibratile motion, as if 
"Seeking somefhing which they cannot find;" 

and when they once m<Mre dose together, the cre«kure 
shews a new caprice by suddenly shrinking down inte 
the form of a balloon, distended to a huge sphere, which 
presently seems clasped by a cord, and the balloon m 
cut into two equal halves. The eone of constriction shifta 
firom place to place, in<»reaBing the bulk of one spkore 
at the expense of the other, until it seems as if it sli^yed 
off at the base, when the column starts up again, tiam^ 
to its full height, and the thousands of fringes again 
extend and wave to and fro as before* The sligbkesi 
shock against the sides of the vessel, or a mere Ineatii. 
upon the surface of the. water is at any time sufficient 
to alarm the beauty, and cause it to withdraw its toi^ 
tocles, but they ore soon put forth again, and are in-* 
variably in a state of expansion. 

This has been described as one of the most teadev of 
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ite dft80, but I have long been convinced that it is com- 
paratively hardy, and may be preserved with very great 
certainty. So long as the water is kept moderately pure, 
b^r aa occasional filtering, it lives and prospers, occasion- 
aJtty moving from place to place, but almost always 
expanded, and every instant assuming some new 
form. It is, however, so far delicate that, if frequently 
disturbed, it is sure to perish. When removed from its 
native "oozy bed" it should be kept on the stone or 
shell to which it is found attached, until it floats off of 
its own accord, and fixes itself elsewhere. When handled 
it throws out a number of white threads, which are after- 
wards withdrawn. Those which have very fine tentacles 
are the most permanently expanded ; the variety in which 
the body has deep creases, and the tentacles a coarse 
character, will remain closed for days together. 

BXTNODES. 

This also is a genus instituted by Mr. Gosse, and in- 
okdes those actinia which have a cylindrical body studded 
with warts, skin leathery, not emitting missile filaments ; 
the tentacles are generally thick, conical, and obtuse. 
The genus at first included gemmacea, thallia, clavata, 
erussicornis, and four others of questionable identification ; 
crasgicornis has since been removed into another genus 
80 Ihalia crassicomis. 

Bunodes gemmacea, — This is a delicately constituted 
aaemone, that displays itself freely only in the most 
puie sea-water, in which there is abundance of oxygen. 
It is quite unfit for early experiments, but well repays 
the> trouble it occasions when it can be successliilly kept. 
I have frequently had the pleasure of witnessing the 
birth of large clusters of this pretty anemone in my 
own vessels, and believe it to be almost as prolific as 
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the daisy. To the naked eye they appear mere flocenlent 
specks, but a lens rereals their trae form as they adhere 
to the side of the vessel ; every one of the little ereattires/ 
with its tentacles expanded, a real microscopic gem, com- 
bining the grace of a flower with the tinting of a peari,' 
and the delicate volition of a new-born animal. When 



"'r'v^,-;:i .? 




Sogartia bellis, Bnnodes gremmaeea, Delesseria alata, 
rolysiphonia urceolata. 



full grown> the gemmed anemone is very showy ia its 
tintings. Pink, yellow, and grey are beautifully blended, 
and the rows of glands which reach from the margin to 
the base, add their dots of white to the garments of 
this tiny harlequin. The disc is brilliantly colotxred, 
scarlet, green, and orange, shading into each other, and 
occasionally mingled with half-tints of every colour 
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of tba raiubow. The lip is usually of a vivid green, 
and tlie tentacles exhibit, rose, violet, orange, and white 
on iJiQix upper surfaces. In the cut, this anemone is 
seen partially closed on a piece of stone behind two 
specimens of S. hellis, JS, clavata is a hardy species, and 
shpuld be kept with the gem. It is easily distinguished 
by the clubbed form of its tentacles. 

B. crassicornis is one of the most delicate kinds, that 
dies speedily unless lareated with great care, and in a 
well-established tank. It is very abundant on every part 
of our coasts, and must be removed with the Stone to 
which it is found adhering; for if removed, or even 
handled, it perishes in the course of a few hours. It is, 
however, too beautiful not to be worth an effort to 
preserve it; and, if the tank is in good condition, it will 
be well to obtain two or three specimens, and watch them 
narrowly, so that if any of them die, they may be 
immediately removed to avoid polluting the water. The 
colour of this anemone varies considerably in different 
specimens. Yiolet and amber shades frequently predom- 
inate in the tentacles. Sometimes the disc is of a pearly 
white, at others of a warm fawn or bright orange and 
scarlet, sometimes a deep crimson or a dull chocolate; 
while the tentacles, which are very numerous and tubu- 
lar, vary from pure white to dark brown, dingy fawn, 
and brick-dust red. When irritated, the creature has 
the power of attaching the tentacles to the object which 
annoys it, and in this way it frequently clings to the 
fingers when handled, and at the same time squirts out 
numerous jets of water, until it is quite empty and 
collapsed. It. is very voracious, and must be .liberally fed. 
It is best kept by itself in a large shallow vessel well 
sustained in oxygen. 



Digitized by VjOOQiC 



104 THE MABIKE AQUASIUX. 



ACTXHIJE. 

This Linncean genus has been tremendously redncefi, 
by the recent classification of its species in accordance 
with their physiological characters, of which but. little 
was known previous to the establishment of the Aquarium. 
The distinctive features of the genus are a cylindrical 
body, destitute of warts, of pores, and of missile fila- 
ments; the skin is smooth, and at the margin of tlie. 
disc is a series of capsuliferous spherules, which gi^e ao 
peculiar a beauty to the common strawberry anemone. 

A. mesembtyanthemum is the common Smooth Anemone . 
which abounds on every part of our coast. Its colour 
varies considerably, but it is usually of a deep, warm 
chocolate, dotted all over with small yellow spots, and 
when closed has the best possible resemblance to a large 
ripe strawberry. Every* stone about the sea-beech is 
studded with this anemone, and a collector may secujre. 
any required number in a few hours, slipping each from 
its base, and dropping the whole into a jar with some 
fragments of fresh weed to keep them moist. When it 
expands, a circle of bright blue beads, or tubercles, re- 
sembling torquises, is seen just within the central Gett- 
ing; and, as the expansion proceeds, a number of coral*. 
like fingers, or tentacles, unfold from the centre, and 
at last spread out on all sides like the hundred petals . 
of a Peri fiower, reminding one of Hinda's boon.-^ 



— Be it our'« to embellish thy lallow 

"With everythuig beauteous that grows in the deep; 
Eaeh flower of the rock, and each gem of the billow, 
Hhall sweeten thy bed and illumine thy sleep. 

Around thee shall glisten the loveliest amber 
That ever the sorrowing sea-bird has wept, 

With man^ a shell in whose hollow.wreathed chamber 
We, Peris of Ocean, by moonlight have slept. 

Lalla Booxh. 
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This anemone will remain expanded for many days 
together, if the water be kept bright and pure; but if 
the tank gets fouled, it closes and falls from its foothold, 
and perishes if not attended to. It is the hardiest of 
all the creatures that are regarded as stock for tanks, 
and survives many a wreck unhurt. To induce it to 
climb up the sides of the vessel, let it be placed with 
its base lying partly against it, or bring it close to a 
stone in the centre, and it will be pretty sure to attach 
itself where you desire in the course of a few days. 
This last suggestion applies to anemones generally; 
novices are surprised to find how well disposed the 
creatures are in a well-kept tank. The disposition dates 
from the day of introduction, for few of this tribe are 
fond of locomotion; and the arrangement of them for 
effect, depends upon whether you drop them quietly 
just in contact with the spot you wish them to adhere 
to, or throw them in pell-mell, to cling to the weeds 
or to each other. The other species of the genus ActinisB 
are margaritifera and chioccocce, both of precarious ex- 
istence in the tank. 

CBBIANTHU8. 

Thui is a new genus in which is placed that very 
interesting creature, the clothed sea anemone, formerly 
named and best known as Edwardsia vestita. The body 
is not adherent, and the month and tentacles are seated 
on a retractile column. In 1841 the late Professor 
Forbes communicated to the "Annals of Natural History" 
an account of two curious marine animals found in the 
iBgean Sea, one an annelide, (Ampkitrite JE^eana,) the 
other a polype, provisionally named, in commemoration of 
M. Milne Edwards, Edwardsia. This polype is a worm- 
shaped actinia, which constructs for itself a leathery 
tube to live in, from the open end of which it pro- 
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trudes its tentacled head, which has the appeanmoe of 
a star famished with two circles of rays, those oa ih^ 
outer circumference being the largest, and the whole 
arranged in geometrical accuracy, radiating from the 
mouth in the centre. This, at first supposed to be » 
rare example of marine life, had no sooner been des- 
cribed than it was discovered to be by no mems rare 
in the English Channel, and on the west coast, and I 
had the opportunity of seeing the first which was seal 
up to Mr. Lloyd, at Portland Eoad, and from which I 
made the very rude sketch which appears at page 40^ 
It has since been most accurately and beauti^ly figuroi 
by Mr. G. B. Sowerby, in his "History of the AquariajM," 
and also figured and described by Mr. Oosse, in his 
most valuable work on "The British Sea Anemones/' 

CABYOPHYLLAOEi.. 




CYATUINA 6MITH1I. 



In the section of Cofy- 
oph^llacea, depositing a 
corallum, the most im- 
portant to the aquanaa 
is Cyathina Smithiit for- 
merly called CarjppJ^' 
Ilea Smitkii, the most 
hardy and most plentiful 
of all jthe madreporea. 
This species occurs in 
both simple and con;^ 
pound forms, and in sev- 
eral shades of ooloui^ 
from pale straw to vivi4 
green, the lastoiamed 
being the most difficnlt 
to preserve. Those who 
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have means and leisare for the minute study of marine 
life TTOuld do well to appropriate to the madrepores a 
small slope-back tank at some distance from a window, 
and so placed that instead of the light falling from above 
only, it would reach the rock-work through the front 
plate. On several occasions I have found madrepores 
to prosper in such a position, where, facing the 
Hdndow and not very near it, they are admirably situated 
lor inspection by means of lenses and microscopes. 
BcUanophylha Begia is generally met with in fine com* 
poeito masses, in which there 
Hre individuals in every 
stage of development. Oc- 
%Una prolifera is the most 
truly eoral-like of any of 
them, though the least easy 
to preserve, nevertheless, in 
a tank placed as above stated, 
afid devoted only to this 
class of zoophytes, it may be kept in health for months. 
The AlctfonidcB and the Acalepha offer but few subjects 
that suit the purpose of the aquarian, though in sea- 
side studies the medusas and heroes claim the fullest 
attention of the zoologist, no less on account of their 
forms and metamorphoses, than their physiology and 
relationships. In "Becreative Science" for July, 1860, 
are some original observations on the transformation of 
Hydra tuba into a true medusa, by Mr. A. Ramsay, 
which merit the attention of naturalists, as offering 
important points for determination and comparison by 
experiment. The Alcyonium diffitatum, and many species 
of medusa and cydippe, come to hand pretty frequently 
among the gatherings of the dredge, and some occasionally 
appear as the produce of the tank, being introduced with 
the sea-water, or developed from germs in the algee. 
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I9^one of them liye long, and therefore it is advisable 
to place them as soon as detected, or obtained purposely, 
in separate vessels, and there give them every pos^le 
chance of enduring confinement. We meet with many 
more tenants of the tank in the great class 

ECHINODEBBIATA. 

The term Echinoderm is sufficiently descriptive *o 
enable any one to assign to this great class any of Ite 
more definitely characteristic members; but, as in the 
case of the mollusks, in which class there are many 
without shells, so among the eehinoderms there vte 
many that are not "hedgehog-skinned." Usually they are 
clothed with prickles, and the star-like or "radiate** 
form largely predominates amongst them. The star^ 
fishes are the most representative as types of the clas^ 
as to form, and the sea urchins as to the spiny charactef 
of the external envelope. The possession, of snekers is- 
very characteristic of the family, and if a star-fish be 
observed from below as it ascends the side of the glasd 
dish, their structure and action will be seen in the most 
distinct form presentable by any of the class. In the 
sea urchin the suckers are protruded from the whole' 
series of pores, which radiate in five pairs of lines from 
one axis to the other of the animated sphere. In a 
moderate-sized urchin there are, according to Professor 
Forbes, one thousand eight hundred and sixty of 
£hese suckers. Mr. Gosse has written the best brief 
summary extant of the physiology of this interesting 
family, in his introduction to the enumeration of genera 
and species, in the first volume of his "Manual of 
Marine Zoology," and to Professor Edward Forbes we 
are indebted for the only classical work on BritiriL 
species, and that perhaps the greatest of his great 
undertakings, the "History of British Star-fishes." 
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ASTBBOIBBA. 

Tkere are two f^eat diTisions of the star-fishes, — ^the 
Ophiurad<B and Asteriada, In the first the long snake- 
like rays are appended to round, depressed, urchin-like 
discd, and the locomotion is performed by spines. In 
the second the angles or rays are not appendages, but 
parts of the body, and the locomotion is by means of 
SAtokers protruded from beneath the rays. The species 
of OpkiuradcB most commonly met with are Ophiura 
tearturata, Ophiocoma rosula, and minuta, and Astrophtfton 
seuiatumi all of them difficult to preserve, and under 
the best circumstances short-lived. Of the Asteriada 
there are several that may be kept with more certainty, 
and the following may be considered as the best: — 
Urasier rubens and hdspida, Crihella oculata, Solaster 
endeca acd papposa^ Palmipes membranaceous, and 
Asterina gibbosa. The last-named is the hardiest and 
sinalleBt of British star-fishes, a most interesting creature 
ia .a shallow vessel, and one which may be kept in 
quantity when so procurable, which is the case frequently. 
Their voracity adds to their other attractions, and when 
well led they are full of action, and their locomotive 
progvdsa offers a pretty subject of observation for the 
znioroecopist. 



The prickly star creeps on \pith full deceit 
To force the Oyster from his close retreat. 
When gaping lids their -widen*d Toid disph 
The watchful star thrusts in a pointed ray. 



Of all its treasures spoils the rifled case, 
And empty shells the sandy hillocks grace." 

Oppian. 

BCHINIODBA. 

Among the three sections of this order the only species 
likefy to prosper in tanks, so far as our present experience 
goes, are Echinus spkara, E. miliaris, and Cidaris 
papillata. 
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HOLOTHUBOIDBA. 



The sea cucumbers are largely adopted into the Aqua- 
rium family, for they live long, endure confinement with 
patience, and have almost entirely given up that baneful 
tendency to suicide, which possessed them when the 
study of the Aquarium was in its crude commencement. 




ROLormmiA. 



The improvement in the construction of tanks, and the 
admitted value and necessity of the lower forms of algse, 
have brought aboul^ conditions favourable to their pre- 
servation, and they may now be considered as easily 
manageable as the generality of actinia. Pentacta pen- 
tactes, Ocnus brunneus, Hblothuria nigra, itid JT. 
tubulosa are especially recommended to the notice of 
beginners. In the order Sipunculoidea we have Siprtn- 
cuius Bernhardus and S, punctatissimus, both of whidh 
are of great hardiness, and afford an op]x>rtunity of ob- 
serving a peculiar section of echinoderms. 

ANNELIDA. 

Among the Annulosa there are none that the begi&a^ 
dare touch, bat the sea-side explorer most secure as 
many as possible, in order to see in what respectt th#y 
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differ from the true annelids, with which they have 
been confounded. They also afford interesting studies 
of vibratile cilia, the surface of the body being entirely 
clothed with them. The annelids are in the strictest 
sense, worms, and whether the aquarian take them in 
hand as a separate subject of study, or pass them by 
' altogether, he is sure some time or other to make ac- 

quaintance with some of them, for specimens will 
occasionally crawl out of shells containing hermit crabs, 
and composite masses that have been much mined 
{ generally present specimens of Serpulee and Terehella, 

j The common earthworm may be regarded as the type 

I of the Annelids. A very large number of these marine 

I worms find their way into our marine vessels, and their 

] exquisite beauty and distinctiveness render them welcome 

I iomates. Some, indeed, come there by accident, for spe- 

cimens of Nereis and Syllis, which closely resemble the 
common millepede of the garden, frequently crawl out of 
ahells containing hermit crabs, and, finding their way 
down among the pebbles, keep up a writhing action on 
the bottom, and generally live for two or three months 
—though you may not happen to see them for weeks 
after having introduced the hermits. Frequently the 
presence of a Nereis in a whelk shell is made known at 
feeding time, when a mysterious worm-like head pops 
out from behind the crab, and snatches the choice morsel 
[ from his mouth, and then instantly withdraws to masti- 

cate the stolen dainty in secret. At other times specimens 
of the family are found completely covering an old shell 
which you may have received with an Actinia, or with 
a tuft of Al^fa, but these are the masons of the family 
which construct cavernous recesses on the surfaces of 
ehells and stones. 

It is well to examine with a lens the rough shells and 
atones in the tank, especially if the latter are soft sand. 
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Btone, to diaooTCT if they are not studded with HtUe 
feathery fans all over the surface; as you will, probably, 
find yourself the possessor of dozens of pretty creatures 
which hare come to you accidentally and ^atis, for these 
creatures abound not only on objects dredged from deep 
water, but on ordinary shoal gatherings. I find immense 
numbers of Sabellce and TereheUa on half-rotten frag- 
ments of sandstone that come to me from the 'south 
coast, well covered with Ulva latissimaj and which, 
owing to its rapid decay in the tank, the red fragments 
continually crumbling from it, would be a perfect nui- 
sance, were it not honeycombed with myriads of the 
beautiful worms which afford one much amusement in 
die use of a lens. 

All these worms are formed on the principle of a cen- 
tipede, that is, the body is composed of successive rings, 
or annular joints, so that they are enabled to contract 
and expand, lengthwise, at pleasure. The first joint is 
the head, to which is appended the branchial frills, the 
protrusion of which gives such attractiveness to the shells 
on which the colonies have established themselves. The 
other joints are usually furnished with feet-like processes, 
that enable the animal to creep forward to the mouth 
of its tube, or retreat back again when alarmed. In die 
Dorsibranchiata, of which the Nereis is an example, the 
gill tufts are associated with these bristles; but in the 
TMcola, represented by the Serpula, they are attached 
to the head. 

The most popular members of the family of marine 
Annelids are Serpula, of several species, TereheUeB, Sa^ 
belles and the famous sea mouse, AphrodUa actUeata. 

Sabella alveeluta is, decidedly, a sandworm; it con- 
structs a congeries of sandy tubes, which so regularly 
cross and interiace, as to prove a very perfect honey- 
oomb; and it prefers a fiat surfaoe for its opendaons, 



Digitized by VjOOQiC 



TBB MABIKS AQTTABnJH. 113 

and Uvea in colonies of thousands of indiyiduals. Some 
of the caves that are accessible on the coast, when the 
spmg tides are out, may be foand entirely mined over 
by this industrious creature, and if a block of the loose 
materiid is placed in the tank, it will be seen to be 
regularly dotted all over by their expanded gills, resem- 
bling, at first sight, a prolific birth of young gemmaceous 
Anemoftee, 



TKRXBELLX7M COMCRILEOA. 



Terebella canchilega likes a harder material, and usually 
builds his tube of minute pebbles, grains of sand, and 
small shells, which he cements together in just the same 
way as tilie Caddis worm. These tubes are very brittle, 
and are pretty sure to undergo some amount of damage 
in collecting them; but, unless the creature within also 
safiers injury, the damage is soon repaired. Between 
these two animals, the dififerenoes of habit and structure 
are suffidently striking to enable the most inexperienced 
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oboerrer to distingaisli them. The Sabella, like the 
SerpukB, display a pretty comb of gills; bat the Ihre^ 
bella carry an ^c^tnto-sort of head, adorned with slender 
tentacles, wreathed, as it were, with snakes. It is also 
looomotiYe, and will sometimes leave its tube and mount 
the glass by means of its tentacula, and sometimes it will 
travel along the surface of the water with its body in a 
vertical position, the tentacles holding to tilie stratum of 
air at the surface, on the plan of walking on a ceiling. 
Serpuhe are the most attractive, and for beauty of form 
and colour, are not to be put in the shade by the most 
beautiful of the sea-flowers. If you watch, after having 
allowed a specimen some little repose, you will see it 
thrust forth a pair of bright coral fans, right and lefb, 
and between these is an elegantly-formed trumpet of the 
same dazzling coral hue. The species is Serpula cantor' 
tuplicata; it is very abundant, and, hence, easily pro- 
curable, and with very moderate care proves hardy and 
long-lived. The way in which this Serpula usually con- 
structs its stony tube, is to lay it dose to the stone or 
shell to which it is attached, the greater part of its 
length, and then to turn it upwards, so that the last 
few rings are elevated perpendicularly. On examining a 
bunch of these tubes, and they are generally involved in 
curious twistings, many together, the successive additions 
may generally be cotmted from the narrow beginning to 
the last expanded annulus, from which the creatore dis- 
plays its lovely fans and stopper, in the same way as we 
can count the lines of growth on the shell of a mollusk, 
and especially in the shell of the oyster. The pretty 
fans are the breathing organs, and, under a lens, their 
construction is seen to be on the plan of a series of 
combs, and it is an easy matter to detect their relation- 
ship to the branchial appendages of other aquatic crea- 
tures. The casual observer will easily learn ihe use of 
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the neatly-formed trumpet, for the mere passage of the 
hand before the glass, or above the surface of the water, 
is sufficient to alarm the newly-caught Serpula, who, in 
an instant, closes up his fans, and withdraws into the 
tube, to which the trumpet acts as a stopper. On close 
examination, another trumpet will be discovered, associ- 
ated with the one which plays this conspicuous part in 
the animal's movements, but it is undeveloped and mi- 



SKBPtTLA CONTORTXTPT.ICATA. 



nute, the visible one serving the purpose to which it is 
put, and fitting closely inside the mouth of the tube. 
Whatever may be said about taming creatures which 
seem so destitute of intelligence as sea- worms, the Ser- 
pul<B certainly change their habits somewhat in confine- 
ment, and instead of withdrawing on the slightest alarm, 
even of a footfall, or the passing of a shadow over the 
vessel, get at last quite bold, and remain expanded, in 
spite of small disturbances. At first it is quite impossible 
to examine them minutely, owing to their timidity; but 
after a while, they will give the student every opportu- 
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Ziity for applying a lens to them, and tiiere are few 
subjects more worthy of a close scrutiny. 

In common with other tube worms, and with hermit 
crabs, the Serpula usually leaves his home to die. A 
sudden alarm, or a long-continued foulness of the water, 
will sometimes cause him to throw off the trumpet; but 
this act is not always followed by immediate death. I 
have had specimens Uiat lived a fortnight after the stopper 
had been ejected, but I have never either heard of, nor 
seen, an instance in which the organ had been repro- 
duced. If the rejected stopper is removed from the tank, 
it is found to be rigid and horny, and it retains its form and 
colour for weeks after dismemberment, shewing that there 
is little decomposable material mixed up with its cartilage. 
When the worm comes out and concludes its career, its 
relations to the Annelids are easily detected, the long 
worm-like body is formed of a series of rings, and it 
terminates in a blunt point, slightly curved. Mr. Sowerby 
very lucidly describes the organs by means of which tlie 
animal traverses the tube, and if an examination be made 
immediately afler death, these may be distinguished and 
counted, so as to Aimish a pretty zoological study. He 
says, "How does the Serpula manage to creep up and 
down his shelly tube so rapidly, withdrawing so instan- 
taneously when alarmed or disturbed? Along the sides 
of his body are seven pairs of tubercles, with a buncli 
of bristles in each, which may be pushed out or with- 
drawn. Each bristle, when microscopically examined, is 
seen to be a transparent, homy, yellow shaft, the extremity 
of which dilates into a slightly enlarged knob. This is 
cleft into four points, three of which are minute, but 
the fourth is de^oped into a long, slightly divetgent, 
highly elastic, tapering, and finely-pointed spear. By 
pushing these bristles against the sides of the tube, 
and prizing up the body by their means, the upward 
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movement is effected. The retreating motion is performed 
by a minute, ribbon-like muscle, on which are fixed many 
thousands of hooked teeth, which firmly hold to the inner 
lining of the tube, while the muscles contract with a 
jerk, and draw the animal down." 

The Serpula may be kept with any kind of marine 
stock, for they have no bad habits, and they are not 
liable to injury, even when crabs sprawl over them, owing 
to the impenetrable retreats in which they so readily en- 
sconce themselves when alarmed. I have had them 
survive a wreck caused by putrescence and increase of 
density; but, as a rule, the water should be bright and 
pure, and well regulated as to strength, and abundantly 
supplied with oxygen, for them to do well. 

Aphrodita aculeata. — The sea mouse is one of the rarest 
gems for special consideration which comes within the 
range of our operations, in taming the tenants of the 
sea. The exquisite beauty of iridescent colouring is un- 
surpassed, and every varying degree of light under which 
it is seen, gives it a new character, and a new interest. 
I have already in the chapter on management made 
special remark on the mode of preserving this interesting 
creature, which I have obtained frequently when collecting 
on the south coast, and have succeeded in preserving 
with a considerable degree of certainty. In his elegant 
volume on "The Aquarium," Mr. Gosse gives so graphic 
an account of this curious creature, that I cannot refrain 
from quoting it entire: — 

**It is not in its form that we must look for any pe- 
culiar elegance, for it is a flattened worm, of an oval 
outline bluntly pointed at each end; — nor in its general 
colour, for this is that of the pale brown sediment that 
water deposits. But it is in the clothing of long silky 
hair which covers each side, and which reflects the most 
brilliant and refulgent hues, equalling the splendours of 
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the Htumning-birds, or the Diamond-beetles. Henoe 
Lamarck gave it the appellation of HalUhea, or Sea- 
goddess; and Linmens before him had conferred on it 
the name of the goddess of beautj. Aphrodite, the Ghreek 
title of Venus. The great master of Natural History 
thus expresses his admiration of this sea-worm. "The 
Aphrodite aculeata, reflecting the sunbeams from the 
depths of the sea, exhibits as vivid colours as the peacock 
itself, spreading its jewelled train." 

In the Aquarium the Sea-mouse crawls restlessly to 
and fro, and round ike margin of the bottom; once or 
twice I have seen it essay to burrow under the fine 
gravel, but generally it lives exposed. It is uninteresting 
in its manners, though the brilliance of its changing 
colours will always attract admiration. Perhaps it is 
most beautiful by candle light, when red and orange 
reflections predominate; by day, pearly greens and blues 
prevail. This diflerence is owing to the position of the 
light, and the angle at which it is reflected. Thus, if 
the eye glance along the bristles towards the light, 
which is reflected at an obtuse angle, the reflected rays 
will be lilac, passing into ultramarine; if the angle of 
reflection be a right angle the rays will be green; if 
the light be between the observer and the animal (not ' 

directly but obliquely, so as to make the angle of re- | 

flection more or less acute,) the reflections wiU take | 

yellow, orange, scarlet, and crimson hues. 

As it crawls, the Aphrodite usually elevates the tail, 
which is so folded together as to form a deep groove 
beneath. By watching this we see now and then ejected 
a stream of water, with considerable force. I found 
that the jet occurred once in twenty-five seconds, with 
punctual regularity. This is a respiratory act; the grooved 
orifice through which the jet is poured is not the ter- 
mination of the intestine, as we may at first suppose. 
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but the exit of a capacious chamber which is external 
to the body, though concealed. 

A very marrellous and quite unparalleled structure j 

here comes into view. If we take a sea-mouse into our ] 

hand, we see the whole breadth of the back occupied { 

by a woolly substance, closely resembling felt, and formed 
by the interlacing of fine hairs. If we insert a pen-knife 
into the tail-groove and slit up this felt-like cover, we 
expose an ample cavity running the whole length of the 




APHRODITX ACX7LXATA. 



animal, the floor of which is the true skin of the back, 
on which are set two rows of large overlapping plates, 
or membranous scales (elytra,) 

The dense tissue of interwoven hair resembling felt 
acts as a filter for the water to be respired, straining 
ofif the earthly particles held in it, which thus accumulate 
in its substance, and impart that peculiar dirty appear- 
ance which it possesses. The scales, according to Dr. 
Williams,* are periodically elevated and depressed. In 
the former action, the water permeates the felt, and fills 
the vacuum formed between them and the back. As 
soon as it is full, they collapse, and the filtered fluid, 
now deprived of its oxygen, is forcibly expelled at the 
anal groove. Well may the adoring Psalmist include 
• Beport on the BritiBh AnnffUdB, 200. 
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among 'the riches" of God; the 'things ereeping 
innumerable, both small and great beasts," wherewith 
*this great and wide sea" is filled I 



CBUSTACEA. 



After the true fishes, the most important, zoolofpcalij 
speaking, are the crustaceans. Crabs are curious and 




^^^ 



CASOIKAS 1LSNA8. 



amusing creatures, and the great variety of speoes 
astonishes those who have not made natural history their 
study. The common edible crab, (Cancer paguru*,} wkh 
which we are so familiar in a boiled form, is the least 
worthy of them all in a zoological aspect. It is a tame 
creature, which folds its hands submissively upon ita 
breast, and yields itself to the captor without a struggle. 
But the Carcin<u mcBnas, which scuttles sideways akmg the 
sand, is the crab to be sought for domestication. Should 
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joa meet one and cBpture him without getting a good 
nip from his fierce daws, you may deem jooneif for- 
tmiate, for he offers battle boldly, and is not to be made 
a prisoner withoat a fierce straggle for liberty. When 
caught, and dropped into the jar, he will escape unless 
the inside of the vessel be very slippery; and should 
your tank be unwisely filled to the brim, he will cling 




Porcellana platycheles. Cancer pagurus. 

to the zinc comer, and dropping down, make an ex- 
cursion over the carpet. When dropped in, he goes in 
a tortuous course to the bottom, with a tremendous 
fi»s, like a Catharine wheel. This crab is easily taken 
by letting into the crevices which they haunt a line 
baited with a piece of meat. A mere piece of string is 
sufficient. Mwnas grasps the bait, and holds on till you 
secure him. The fiddler, (Portunus puber,) a handsome 
swimming crab, may frequently be taken along with the 
m»nas, as it haunts the same clefts. It is a creature 
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of most murderoiu propensities, and will wage war against 
every other creature in the collection. One of the most 
quiet, most interesting, and most harmless of the whole 
cancer family is the pretty broad-claw, (PoroeUana 
platychelesj respecting which Mr. Qoese gives a most 
interesting account in his work entitled "The Aquarium.'* 
The soldier and spider crabs are still more comical, 
both in structure and mode of life. But who ever saw 
a spider crab trotting along on a voyage of discovery 
without laughing? All our childish fables, and our ad- 
miration of Harry Longlegs dancing on the window- 
pane, vanish before those sprawling thread-like filaments, 
on which a spider crab performs locomotion. Then there 
is the strawberry crab, which climbs up the coral brandies 
as a monkey dimbs up trees; while of all things curious 
in this constellation of cancer, just now so justly in the 
zenith, the habit of the hermit crab in fitting up a lodging 
for himself, with a pretty housekeeper dozing on the 
threshold, is the queerest of all. 

HEBHIT CBABS. 

It would puzzle a novice not a little, if in a first 
experiment at deep-sea dredging, his boatman should turn 
out for him half a dozen large whelk shells, every one 
of them inhabited, not by whelks, but by a couple of 
creatures who seem to have entered into partnership in 
iUegal distraint and possession. Yet there they are. 
Around the mouth of the shell is a mass of pulpy 
fleshy matter, disgusting at first sight, and which the 
novice would drop with horror the first time his fingen 
touched it. Within the shdl sits a little hermit crab, 
a sort of mongrel between crab and lobster, his eyes 
starting out on stalks, wondering why he should be 
disturbed in his home, and menacing you with his 
double beak and bandy legs. 
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The anemone, which encloses the entrance, and serres 
as housekeeper to the crab, is hj no means an obnox- 
ious creature, when we know her. Just as a dead clod 
by the way-side expands into the ruddy glory of a 
summer flower, under the genial influences of sun and 
rain, so does this dead livid>looking mass, which we at 
first shudder to touch, expand — ^as soon as it is placed 
in the tank — a series of elegant flower-like tentacles, 
which form around it a lonely fringe, every thread of 
which moves to and fro in search of food. 

Yet delicate as this anemone appears, the crab makes 
egress and ingress through the mouth of the shell, we 
may be sure with no very tip-toe movements; he does 
not put carpet slippers over his sharp scratchy toes before 
blundering pell-meU over the quivering naked creature. 
But they seem to live jolly enough together, perhaps 
contributing in some mysterious way to each other's 
welfare, the idea of which would be still more pleasing 
did we not now and then wonder what has become of 
the pretty black-spotted whelk to whom the shell 
originally belonged. Was he torn from his home by the 
allied forces, and gobbled up at the door of his own 
house, to make room for the invaders? The decision of 
the question is a deep-sea wonder. 

Mr. Grosse, in his entertaining work on the "Aquarium," 
tells several amusing anecdotes respecting the parasite 
crabs, and especially of their occasional anxiety to change 
their apartments. An amusing incident of the kind is 
related as the result of an experiment made by Mr. 
James Salter: — ''I have many times found hermit crabs 
out of their shells, in the mingled mass of a dredge haul, 
and on three occasions have watched the method in which 
the houseless creature domiciliates himself. These were 
the only occasions on which I endeavoured to observe the 
operation; they always seemed willing enough to exhibit 
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their hoasing performances. My plan of observation was 
simply this — I put a naked crab into a large glass jar 
of sea-water, with one shell, the latter of size about pro- 
portioned to the former, and I then contemplated. In 
each case the crab proceeded in the same way. Appearing 
to see the shell in the distance, the animal crawled up 
to it for the purpose of ascertaining if the house were 
to let; and this circumstance he discovered, not by sight 
but by touch. Upon reaching the shell, he hooked two 
of his legs into its open mouth, and thrusting them as 
far down into its cavity as possible, commenced scrambling 
round the edge. He was evidently probing to discover 
if there were already an inhabitant. In each case the 
crab pursued this probing operation in the same direction 
— eommetfcing on the projecting side of the shell, and 
ending on the receding side. Having performed this 
process once round, he instantly, in the twinkling of an 
eye, erected straight his tail, and whisked himself over 
the smooth lip of the shell into its tube with a rapid 
adroitness that was perfectly marvellous. And now in 
his new contrasted position he looked so funny, such 
at^homeishness there was in it; he was so different from 
the poor houseleps vagabond with a drivelling tail, that 
one had seen miserably crawling about a moment before; 
he looked right up in your face, and said, as plainly as 
looks can speak, *How d*ye doP here I am, quite at 
home already!' I never saw it without laughing." 

The young new-formed crab is a very different sort, 
of creature to the well-developed cancer. Every now 
and then he changes ^ his coat, slips out of one armour 
into another, and passes through a bewildering series of 
changing attire. It hat long been a puzzle to philoso- 
phers how such a creature can slip clean out of its 
crustaceous covering without leaving a visible rent, and 
with every joint, down to the fine-pointed claw, entire. 
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As they grow older, they perform the process less fre- 
quently, and perhaps cease at last to change coats at 
all. One can scarcely believe that a monster crab, con- 
taining enough meat for six hungry sailors, in a jacket 
as hard as limestone, can very easily withdraw from his 
calcareous breastplate and leggings. Mr. Broderip has a 
specimen which was taken alive, and on its back are 
oysters of six years growth. Here is proof, then, that 
for six years previously this individual had made no 
change of armour. Still we know not what he might 
have done if allowed to reach that primal climacteric, 
the seventh. 

Prawns and shrimps would occupy a volume, to dq 
them justice. Easily obtained alive, and eaten everywhere 
after being cooked alive, these humble creatures would 
stand a chance of cool treatment at the hands of the 
amateur, did we not here drop the hint, that for liveli- 
ness, elegance of movement, courage, and cleanliness, all 
varieties of shrimp and prawn are worthy of admiration, 
from the great lobster prawn, with its fierce pincers, 
down to the little shrimp, the joy of Gravesend. 

Doubled up as we get them, and altogether altered 
in colour, by the combined effects of boiling water and 
red-hot poker, they convey the very remotest idea of 
their natural shape and character. Their naturid colours 
are very beautiful, and a soft transparency adds much 
to the fascinating effect they produce on the eye as they 
dart up and down, moving rapidly their ''many twinkling 
feet" with more grace than the bright danseuse of the 
French ballet. As they proceed they point forward their 
long horns, or antenna, which glisten like silver threads.' 
Then they curvet head over heels, and dart up and down 
again, either escaping from .the attack of marauding 
fishes, which they keep at bay with the most playful 
menaces, or gamboling with each other for merct fun. 
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Bat they do fall pretty often into hungry jaws, and the 
stock must be kept up by a continual supply. 

The crustaceans specially adapted to the purpose of the 
Aquarium are the following: — The sandhopper, (2'alitrus,) 
common prawn, (Palamon terratus,) common shrimp, 
Ebalia Pennantii, Fagurtu Bernkardus, the common 
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hermit crab, (P. Prideauxiiy) Porcellana platyekeles, 
Portunus puber, Carcmcu nutncu, Cancer pagurus, and 
Maia gquinado, the spinous spider crab. This list will 
doubtless be Tery largely extended as the system of 
keeping crastaoeans in grouped collections is more generally 
adopted. 

Of the mollusks and true fishes numerous remarks 
have already been made jnddentaUy, and as they do 
not largely enter into the catalogue of generally useful 
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subjects, it is nnneoessary for me to swell the bulk of 
this work by speciid notes upon them. 

It IS to the great family of Zoophytes we must oon- 
tinne to look for our supplies of specimens, and, after 
all the attractions of lively and tameable creatures, what 
is called ground stock forms the staple article. Southey 
unintentionally 'sums up in a few lines the leading at- 
tractions of the Marine Aquarium. — 

"Here too were living flowers. 

Which like a bud comparted, 

Their purple lips contracted; 
And now in open blossoms spread. 
Stretched like green anthers many a seeking head. 

And arborets of jointed stone were there, 
And plants of fibres fine as silk-worms' thread, 

Yea, beautiful as mermaid's golden hair. 
Upon the waves dispread.*' 

The Aquarium ii^troduces us to new scenes hith<Mo 
hidden from our view, makes us acquainted with the 
economy of creatures of whose very existence many of 
us, not altogether unlearned in the history of the world, 
were previously ignorant. Their habits of feeding, of 
moving, and burrowing; their battles, their changes of 
form, the display even of a strange intelligence, working 
its way by wonderful means to wonderful ends, impress 
the observer with an idea of the boundlessness, the va- 
riety, the adaptations, and resources of a world brimming 
with life, in all manner of strange forms and develop- 
ments. Here we see them equipped and armed for 
battle against each other, the strong destroying the weak, 
yet each contributing its part to the preservation of the 
whole, just as in all other departments of Nature, the 
Qreakt Balance of Perfection is sustained by incessant and 
intestine war; the struggles of opposing elements, and 
powers, and beings, all working mysteriously in a manner 
independent of isolated circumstances — ^Nature, the P^- 
digal Mother, setting no value upon individuals, but 



Digitized by VjOOQiC 



128 THX HABINB AQUABIUK. 

regarding tribes and races as paramoont— the whole 
seeming oonfosion tending to one great end — ^the revolu- 
tion of the mighty wheel on whi«h the creatures are 
painted as signs, cmd in which ages are but minutes, in 
a rerolntion which is itself an eternity. 

In the midst of all, sits the Everlasting Wisdom, 
watching, loving, and sustaining; happy He to get some 
glimpses of its method of working through the medium 
of the strange creatures, which leave the mysterious deep 
to throw a new radiance on our homes. 



Digitized by VjOOQiC 




Ibap, Svo, lUiMtratedf price 6s, 6i., toith a Memoir of 
Author^ 

HOME INFLUENCE; 

A TALE 70B MOTHBBS AND DATTGHTEBS. 
By GBAOE AaTTUiAB. 

** Grace Aguilar wrote and spoke as one inspired ; she condensed 
and spiritualized, and all her thoughts and feelings were steeped in 
the essence of celestial love and truth. To those who really knew 
Grace AgiUlar, all eulogium falls short of her deserts, and she has 
left a blank in her particular walk of literature, which we never ex- 
pect to see filled vLp."— Pilgrimages to English Shrines, by Mrs. JZoQ. 

** A clever and interesting tale, corresponding well to it^ name, 
illustrating the sil3nt, constant influence of a wise and aflFectionate 
parent over characters the most diverse." — Christian Lady*s Magazine. 

** This interesting volume unquestionably contains many valuable 
hints on domestic education, much powerful writing, and a moroi of 
vast importajice.*'—EngUAtooman's Magazine, 

" It is very pleasant, after reading a book, to speak of it in terms 
of high commendation. The tale before us is an admirable one, and 
is executed with taste and ability. The language is beautiful and 
appropriate ; the analysis of character is skilful and varied. The 
work ought to be in the hands of all who are interested in the proper 
training of the youthful m.ind."—PaUadium. 

"In reviewing this work, we hardly know what words in the 
English language are strong enough to express the admiration we 
have felt in its perusal."— BueJbs Chroniole, 

" The object and end of the writings of Grace A^ilar were to im- 
prove the heart, and to lead her readers to the consideration of higher 
motives and objects than this world can ever afford,"— Bell's Weekly 
Messenger, 

** * Home Influence' will not be forgotten by any who have perused 
it."— Ottic. 

** A well-known and valuable tsile."^Gentle'.7um*s Magasme. 

'* A work which possesses an extraordinary amount of influence to 
elevate the mind and educate the heart, by showing that rectitude 
and virtue conduce no less to material prosperity, and worldly com- 
fort and hajppiness, than to the satisfaction of the conscience, th<? 
approval ofthe good, and the hope and certainty of bliss hereafter." 
Herts Qjuntjf Press, 

Loadmi : GBOOIOBIDOE ds SONS, 6, Paternoster Bow. 
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n. 
THE SEQUEL TO HOME USTFUTENCE. 

Feap. 8oO| wUh a Portrait of the Author and other Hlfutrt^ 

tions^ price 7«., 

THB 

MOTHER'S EECOMPENSE; 

A SEQUEL TO 

*' Home Influenoe, a Tale for Mothers and Daughters." 

By QBJLCH AGUTTiAR. 

" Grace Aguilar belonged to the school of which Maria Edgeworth 
vr&B the foundress. The design of the book is carried out forcibly 
and constantly. *The Home Influences* exercised in earlier years 
being shown in active germination."— ^tla«. 

** The writings of Grace Aguilar have a charm inseparable fironx 

Sroductions in which feeling is combined with intellect ; they go 
irectly to the heart. ' Home Influence,' the deservedly popular story 
to which this is a Sequel, admirably teaches the lesson implied in its 
name. In the present tale we hare the same freshness, earnestness, 
and seal— the same spirit of devotion, and love of virtue— the same 
enthusiasm and sincere religion which characterised that earlier 
work. We behold the motlier now blessed in the love of good and 
affectionate offspring, who, parents themselves, are, after her exam, 
pie, training their children in the way of rectitude and piety."— J£br»- 
itig Ckronide, 

** This beautiftil story was completed when the authoress was little 
above the age of nineteen, yet it has the sober sense of middle age. 
There is no age ner sex that will not profit by its perusal, and it mil 
afford as much pleasure as profit to the reader." — Critic. 

** The same kindly spirit, the same warmcharityandfenrour of de- 
votion which breathes in every line of that admirable book, * Home 
Influence,' will be found adorning and inspiring ' The Mother's 
Recompense.' "— Jfoming Advertiser, 

** The good which she (Grace Aguilar) has effected is acknowledged 
on all hands, and it cannot be doubted but that the appearance of 
this Tolume will increase the usefulness of one who may yet be said 
to be still speaking to the heart and to the affections of homaa 
nature."— Bett'< Mestenger. 

** It will be found an interesting supplement, not only to the book 
to which it specially relates, but to all the writer's other works."— 
Oewtleman'i Magagme. 

** * The Mother's Recompense' forms a fitting close to its prede- 
oessor, * Home Influence.' The results of maternal care are fully de- 
veloped, its rich rewards are set forth, and its lesson and its moral 
ai*e powerfully enforced."— Jfomin^ Poet. 

** We heartily commend this volume ; a better or more useful 

{present to a youthful friend or a young wife could not well be se- 
ected."— i£«rt» Countjf Frees, 

lK>iidon : OBOOUBSIBaE St SOHS, 5» PatmuNrter Bow. 
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Tca/p, Sco, Illustrated, price 6Si 6<f., 

WOMAN'S lEIENDSHIP^ 

A STOSY OP DOHESTIO LITE. 

By GBACE AGUIIiAB. „ 

" To show ns how divine a thing 
A woman may be made." — Wobdcwosth. 

'*ThiB Btory illustrates, with feeling and power, that beneficial in- 
fluenee which women exercise, in their own quiet way, o?er charac 
ters and eyents in our erery-day life."— Britannia. 

** The book is one of more than ordinary interest in various ways, 
and presents an admirable conception of the depths and sincerity of 
female friendship, as exhibited in England by Englishwomen."— 
WeMjf Chronide. 

" We began to read the volume late in the evening ; and although 
it consists of about 400 pages, our eyes could not close in sleep until 
we had read the whole. This excellent book should find a place on 
every dravring.ro<»n table— nay, in every library in the kingdom."— 
Swk$ Chrtmkle, 

" We congratulate Wmb Agnilar on the spirit, motive, and compo- 
sition of this story. Her aims are eminently moral, and her cause 
comes recommended by the most beautiful associations. These, 
connected with the skill here evinced in their development, ensure 
the success of her labours."— /Siwtrated News, 

" As a writer of remarkable grace and delicacy, she devoted herself 
to the inculcation of the virtues, more especially those which are the 
peculiar charm of women."— 'CHtio. 

** It is abook for all classes of readers ; and we have no hesitation 
in saying, that it only requires to be generally known to become ex- 
ceedingly p<mular. In our estimation, ii^ has far more attractions 
than Miss Bumey's celebrated, but over-estimated, novel of ' Ce- 
cilia.' "— JSTerto Omuty Fre$s. 

**This very interesting and agreeable tale has remained longer 
Without notice on our part than we could have desired ; but we 
would now endeavour to make amends for the delay, by assuring 
onr readers that it is a most ablv.written publication, tull of the 
nicest points of information and utility that could have been by any 
possibui^ constructed; and, as a proof of its value, it may sufliceto 
say, thatit has been taken from our table again and agaih by several 
individuals, from the recommendation of those who had already 
perused it, and so prevented our giving an earlier attention to its 
maniibid claims for favourable criticism. It is peculiarly adapted 
for the young, and wherever it goes will be received with gratifi- 
cation, and command very extensive approbation."— Bell's ffttklp 



" This is a handsome volume ; just such a book as we would expect 
to find among the volumes composing a lady's library. Its interior 
corresponds with its exterior; it is a most fi&seinating tale, fUIl of 
noble and just sentiments."— PoOadittiiu 

LondoAS OBOOXBBIDOE St SOHS» 5, Paternoiter Bow. 
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Feap, 6vo, Ulusirated, price 6»., 

THE VALE or CEDABS; 

OB, 

A BTOBY 07 SPAIN IS THE TUTESSTH. CXVTUBT. 
By GBACE AGDTTiAB. 

" The authoress of this most fascinating volume has selected 
for her field one of the most remarkable eras in modem history — th^ 
reigns of Ferdinand and Isabella. The tale tarns on the extraor- 
dinary extent to which concealed Judaism had gained footing at that 
period in Spain. It is marked by much power of description, and by 
a woman's delicacy of touch, and it will add to its writer's welf- 
eamed reputation."— feleetitf Beview. 

" The scene of this interesting tale is laid during the reign of Fer. 
dinand and Isabella. The Tale of Cedars is the retreat of a Jewish 
family, compelled by persecution to perform their religious rites with 
the utmost secrecy. On the singular position of this fated race In 
the most Catholic land of Europe, the interest of the tale mainly 
depends; whilst a few glimpses of the horrors of the terrible In. 
quisition are afforded the readiur, and heighten the interest of the 
narrative.*'— ^^rP^'' Jfopcurine. 

•* Anything which proceeds from the pen of the authoress of this 
volume is sure to command attention and appreciation. There is so 
much of delicacy and refinement about her style, and such a faithful 
delineation of nature in all she attempts, that she has taken her 
place amongst the highest class of modern writers of fiction. We 
consider this to be one of Miss Aguilar's best efforts."— JBett's WteUg 
MuHnger, 

<* We heartily commend ^e work to our readers as one exhibiting, 
not merely talent, but genius, and a degree of earnestness, fidelity to 
nature, and artistic grace rarely found."— JTerto County /Vess. 

"The * Tale of Cedars' is indeed one of the most touching and in. 
teresting stories that have ever issued from the press. There ie a 
life-like reality about it, which is not often observed in works of this 
nature ; while we read it we felt as if we were witnesses of the various 
scenes it depicts."— Acdb Cftroniels. 

* ' It is a tale of deep and pure devotion, very touchingly narrmted.** 

" The authoress has already received our commendation ; her 
present work is calculated to sustain her reputation.*'— iBmtnMMf 

" It is indeed a historical romance ot a high class. Seeing how 
steady and yet rapid was her improvement— how rich the proimse of 
her genius— it is impossible to close this notice of her last and best 
work, without lamenting that the authoress was so untimely snatched 
from a world she appeared destined, as certainly she was singularly 
qualified, to adorn and to improve."— Ottto. 

London: GfiOOMSBIDOS ds 80HS, ^ Paternoster Sow. 
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V. 

Fcap. 8vo, Uhutrated with DronHspieee tmd Vignette^ 
price 79. 6({., 

THE DATS 01 BEIJCE; 

% S^tors from Scottisi^ l|toton2. 

By GBAOE! AQUHiAB. 

'* We have had an opportunity of observing the interest it awakens 
in different classes of readers, and in no instance has it failed to riret 
attention, and to induce a high estimate of the author's powers. Miss 
Aguilar was evidently well read in the times of Bruce. It is long 
since we met with a work which combines so happily the best qualities 
of historical fiction."— iiUMtio Review. 

** The life of the hero of Bannockbum has Aimished matter for 
innumerable tales in prose.and verse, but we have met with no records 
of that fiunous era so instructive as * The Days of Bruce.' '*— Britannia. 

" 'The Days of Bruce* was written when, in the vigour of intellec 
tual strength, Grace Aguilar was planning manv things, and all for 
good ; it was we know her especial favomite : it is fuU of deep in- 
terest."— Jfr*. iff. a SaU, in Sharped MagaxiM, 

" It is a volume which may be considered as solid history, bat is 
nevertheless entertaining as the most charming novel ever produced 
by genius. Sir Walter Scott's name as an author would not have 
been disgraced by it had it appeared on the title-page instead of 
Grace AguUar."— Budbt ChronkiU. 

** This deeply interesting romance— a composition of great elo- 
quence, written with practised polish and enthusiastic energy. We 
are not surprised at the elegance, the warmth, and the pathos with 
which Grace Aguilar paints love passages ; but We are astonished at 
the fire and accuracy with which she dejdcts scenes of daring and of 
death."— Observer. 

** The tale is well told, the interest warmly sustained throughout, 
and the delineation of female character la marked by a delicate sense 
of moral beauty. It is a work that may be confided to the hands of 
a daughter by her parent."— Cburi JawmaL 

'* Every one who knows the works of this lamented author, must 
observe that she rises with her subjects. In * The Days of Bruce' she 
has thrown herself into the rugged life of the fourteenth century, and 
has depicted the semi^lvllization of the period iu a manner that is 
quite marveUous in a young woman. Grace Aguilar always excelled 
in her delineation of female characters, while the skill she evinces in 
the Illustration of the historical personages, andher indlvldualiaation 
of the imaginary ones, might at once entitle her to a birthplace 
amom; historical novellsU."— LodiM* Cbrnponion. 

** Her pen was ever devoted to the cause of virtue ; and her various 
publications, exhibiting the beauties and enforcing the practice of 
the * tender charities' of domestic life, have, we doubt not, recom. 
mended themselves to the hearts of numbers of her conntiTwomen. 
The work before us differs from the former publications of Its author. 
Inasmuch as it is in fact an historical romance, for this species of 
writing the high feeling of Grace Aguilar peculiarly fitted her; many 
of the scenes are very highly wrought; and while it will fix in the 
reader's mind atruthftil idea of the histoiy and style of manners of 
* The Days of Bruce,' it will also Impress upon hhn a strong sense 
of the ability and noble cast of thought which diatinguished its la- 
mented author."— .&ipUahtooiiiaH'«Jtfay<uiiie. 

London; 0EOOXBBIDOE it SOHS« 5, Fatenioiter Bow. 
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" We look upon * The Days of Bruce' as an elegantly-written and 
interesting itonlanoef and place it by the side of Miss roller's Scot- 
tish Chiefs."— <7mClma«'s Mofiogine. 

** A very pleasing and sud^esSf 111 attempt to combine ideal deline. 
ationofoharacterwith the records of history. Very beautifnl and 
▼ery true are the portraits of the female mind and heart vrhich Grace 
Aguilar knew how to draw. This is the chief charm of all her 
writinffB» and in *The Days of Bruce' the reader will have the plea, 
sure of viewing this skilful portraitore in the characters of Isoline 
and Agnes, and Isabella of Buchan."~iii<0rary Gosetts. 

** What a fertile mind was that of Grace Aguilar I What an early 
development of reflection, of feeling, of taste, of power of invention, 
of true and earnest eloquence ! * The Days of Bruce' is a composition 
of her early youthi but full of beauty. Grace Asruilar knew the 
female heart better than any writer of our day, and in every fiction 
from her pen we trace the same masterly analysis and development 
of the motives and feelings of woman's nature. ' The Days of Bruce' 
possesses also the attractions of an extremely interesting story, that 
absorbs the attention, and never suffers it to flag till the last page is 
closed, and then the reader will lay down the volume with regret."— 
Crttk. 
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HOME SCENES & HEART STUDIES- 

By GBAOB AGUHiAB. 
Thb Pbbez Family. 

ThB StOKE-CUTTEB'S BoT op FOBSAGlfO. 

Ambte and Yafeh. 

The Fugitive. 

The Edict; a Taus op 1492. 

The Escape; a Tale op 1755. 

Bed Boss Villa. 

GOWZALVO'S DArOHTEB. 

The Authobess. 

Helov. 

Lrcr. 

The Spibit's Ektbeatt. 

Idalib. 

Ladt Gbesham*s Fete. 

The GBorp op Sottlptube* 

The Spibit op Night. 

The Becolleotions op a Bahbleb^ 

Cast thy Bbead rpoir the Watebs. 

The Tbitimph op Lotb* 
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Tn. 
Second Sdition, in Two Volumes^ Foolscap 8vo, price 12^., 

THE WOMEN OE ISEAEL; 

Or, Characters and Sketches from the Holy Scriptures, illustratiTe 

of the past History, present Duties, and future Destiny of 

Hebrew Females, as based on the Wor4 of God. 

By GBACE AGIJIIiAB. 

principal Contents fif tl^^ SStorfc. 

First Fuiod—Wiyes of the Fatbiaeohs. 

Eve. I Rebekah. 

Sarah. I Leah and Bachsl. 

SscoiTD Fkkiod— The Exodus and tbe Law. 

Egyptian Gaptiyity, and Jochebed. 

The Exodus— Mothers of Israel. 

Laws for Wives in Israel. 

Laws for Widows and Daughters in IsraeL 

Maid Servants in Israel, and other Laws. 
Thud Fkbiod— Between the. Delxyeet of tbe Law and the 
monabcht, 

Miriam. I Wifeof Manoah. 

Tabernacle Workers— Caleb's NaomL 

Deborah. [Daughter. | Hannah. 

Fodbth Fseiod— The Monaecht. 

Michal. 

AbigaiL 

Wise Woman of Tekoah. 

Woman of AbeL 

Huldah. 
Fifth Febiod— Babylonian Captivity. 

The Captivity. 

Review of Book of Ezra. 

Suggestions as to the Identity of the Ahasuerua of Scripture. 

Esther. 

Review of Events narrated in Ezra and Xehemiah. 
Sixth Febiod— Continuance of tbe Second Temple. 

Review of Jewish History, from tbe Return from Babylon to the 
Appeal of Hyrcanus and Aristobulus to Fompey. 

Jewish History from the Appeal to Fompey to the Death of 
Herod. 

Jewish History from the Death of Herod to the War. 

The Martyr Mother. I Salome. 

Alexandra. I Helena. 

Mariamne. I Berenice. 

Seventh Febiod— Women of Isbael in the Fbbsbnt as in- 

FLOENOED BY THE FaST. 

The War and Dispersion. I Effects of Dispersion and Fer« 
Thougbts on the Talmud. secution. 

Taknudie Ordinances & Tales I General Remarks. 

" A work that is sufficient of itself to create and crown a reputa^ 
tion."— i'a^nmopM to English Shrines, by Mrs. 8, C. HaU, 

« London: 0BOOMBBIDGE & 80K8, 5, Paternoster Bow. 
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A STOBY PEOM SCOTTISH HISTORY. 

Fcap. Svo, Hlostrated, Price 7tf. 6d. 

VI. 

HOME SCENES AND HEART STUDIES. 

TALES. 
Fcap. Svo, Illustrated, Price 6*. 6d. 

VII. 

THE WOMEN OF ISRAEL. 

Two Vols., fcap. 8to, Price 12*. 
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